
Trademark Trial and Appeal Board Electronic Filing System. http://estta.uspto.gov

ESTTA Tracking number: ESTTA661962
Filing date: 03/19/2015

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD

Proceeding 91194218

Party Defendant
Meridian Bioscience, Inc.

Correspondence
Address

J MICHAEL HURST
KEATING MUETHING & KLEKAMP
1 E 4TH ST, STE 1400
CINCINNATI, OH 45202 3752
UNITED STATES
mhurst@kmklaw.com, trademarks@kmklaw.com

Submission Testimony For Defendant

Filer's Name J. Michael Hurst

Filer's e-mail mhurst@kmklaw.com

Signature /j. michael hurst/

Date 03/19/2015

Attachments Possemato Full.pdf(226145 bytes )
Possemato Cert.pdf(48281 bytes )
Possemato Exhibit B.pdf(800311 bytes )
Possemato Exhibit 54.pdf(206390 bytes )
Possemato Exhibit 202.pdf(5306951 bytes )
Possemato Exhibit 206.pdf(154154 bytes )
Possemato Exhibit 214.pdf(414434 bytes )
Possemato Exhibit 215.pdf(1267807 bytes )
Possemato Exhibit 230.pdf(362624 bytes )

http://estta.uspto.gov


12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 1

 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

    BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD 

___________________________

ILLUMINA, INC.,            )

                           )

               OPPOSER,    )

                           )

    vs.                    ) OPPOSITION NO: 

                           ) 91211615

MERIDIAN BIOSCIENCE, INC., )

                           )    

               APPLICANT.  )

___________________________)    

           DEPOSITION OF KAREN POSSEMATO

           December 4, 2014 - 2:23 p.m. 

        Deposition of KAREN POSSEMATO, taken

        on behalf of the Applicant, Meridian    

        Bioscience, Inc., at 12790 El Camino          

        Real, San Diego, California, commencing 

        at 2:23 p.m., on Thursday, December 4,  

        2014, before Tracy M. Fox, CSR Number   

        10449, Certified Shorthand Reporter in  

        and for the State of California 

---------------------------------------------------

               DIGITAL EVIDENCE GROUP

            1726 M Street NW, Suite 1010

               Washington, DC  20036

                   (202) 232-0646  



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 2

1 APPEARANCES OF COUNSEL:

2

3 FOR THE OPPOSER ILLUMINA, INC.: 

         KNOBBE MARTENS                       

4          BY:  BRIAN HORNE, ESQ.

         10100 Santa Monica Boulevard

5          Sixteenth Floor 

         Los Angeles, California 90067           

6          310.551.3450

7          brian.horne@knobbe.com.  

8

9          - AND - 

10

11          KNOBBE MARTENS                       

         BY:  SUSAN M. NATLAND, ESQ.

12          2040 Main Street            

         Fourteenth Floor

13          Irvine, California 92614           

         949.760.0404

14          susan.natland@knobbe.com

15

16          - AND -

17

18          ILLUMINA, INC.                       

         BY:  WILLIAM NOON, Ph.D., ESQ.

19          5200 Illumina Way           

         San Diego, California 92122           

20          858.255.5199

21          wnoon@illumina.com 

22



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 3

1 APPEARANCES OF COUNSEL:

2

3 FOR THE APPLICANT MERIDIAN BIOSCIENCE, INC.:       

4          KEATING MUETHING & KLEKAMP, PLL

5          BY:  THOMAS P. HANKINSON, ESQ.

6               J. MICHAEL HURST, ESQ.        

7          One East Fourth Street

8          Suite 1400

9          Cincinnati, Ohio 45202 

10          513.579.6400

11          thankinson@kmklaw.com  

12          mhurst@kmklaw.com

13

14

15

16

17

18

19

20

21

22



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 4
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3 KAREN POSSEMATO       MR. HANKINSON             6 
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5

6                      E X H I B I T S

7
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9 Possemato Exhibit B   Declaration of Karen

10                       Possemato (15 pages)     19

11

12 Possemato Exhibit 54  Articles regarding      

13                       Luminex, Bates-stamped   

14                       ILLUM-0708 through          

15                       ILLUM-0711 (5 pages)     81
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18                       ILLUM-0810 through          
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20                       through ILLIM-0980
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2 Possemato Exhibit 206 Article entitled 

3                       "Verinata Health's Verifi

4                       Prenatal Test Available     

                      through the California
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21                       search, Bates-stamped 
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1           SAN DIEGO, CALIFORNIA, THURSDAY

2                  DECEMBER 4, 2014 

3                      2:23 P.M.

4           

5                   KAREN POSSEMATO,

6         called as a witness and sworn in by 

7        the deposition officer, was examined 

8              and testified as follows:

9           

10           DEPOSITION OFFICER:  Would you raise your 

11 right hand.

12           Do you solemnly state that the testimony 

13 you are about to give in the following deposition 

14 will be the truth, the whole truth, and nothing but 

15 the truth?  

16           THE WITNESS:  Yes, I do.

17           DEPOSITION OFFICER:  Thank you.  

18           

19                     EXAMINATION

20 BY MR. HANKINSON:

21      Q.   Good afternoon.  

22           Is it Ms. Possemato?  



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 7

1      A.   Very good.  

2      Q.   Well, I heard it earlier today.  

3           Would you please say your name and spell 

4 your last name for the record.  

5      A.   Yes.  Karen Possemato, K-a-r-e-n, 

6 P-o-s-s-e-m-a-t-o.  

7      Q.   My name is Tom Hankinson.  I represent 

8 Meridian in the matter that we're here about today.  

9 With me is Mike Hurst, who also represents Meridian.  

10           Have you ever been deposed before?  

11      A.   Yes.  

12      Q.   How many times?  

13      A.   Once.  

14      Q.   And about how long ago was it?  

15      A.   About two years.  

16      Q.   All right.  What was the nature of that 

17 matter?  What was it about?  

18      A.   It was trademarking.  

19      Q.   Was that in an ongoing litigation or, like 

20 here, before the PTO? 

21      A.   I don't remember, yeah.  

22      Q.   I'll go through some of the guidelines 
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1 that you're probably already familiar with, just to 

2 make sure that we're on the same page.  

3           I'll ask the questions, you'll provide a 

4 response.  

5           Try to wait until I'm finished asking the 

6 question -- even though sometimes I'm very halting 

7 and it can be very difficult -- before you give a 

8 small pause and then answer so that it's easier to 

9 take down both the question and the answer 

10 completely.  

11           Is that okay?  

12      A.   Yes, that's fine.  

13      Q.   And please answer with a word like "Yes" 

14 or "No" as opposed to head nods or "Uh-huh" or 

15 "Uh-uh" because it can be ambiguous on the record 

16 when we do things like that.  

17           Is that fair?  

18      A.   Yes.  

19      Q.   If you don't understand any of my 

20 questions or would like to have them repeated, 

21 please tell me.  Okay?  

22      A.   Okay.  
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1      Q.   If you do answer a question, I'm going to 

2 assume that you understood it.  

3           Is that fair?  

4      A.   Yes.  

5      Q.   If you need a break, please go ahead and 

6 tell us at any time.  You'll have to answer the 

7 question that is then pending, if there is one, and 

8 then we can take a break.  

9           Is that okay?  

10      A.   Yes.  

11      Q.   To start, I would just like to get some 

12 background information about you.  

13           Would you please share with me your 

14 education after high school.  

15      A.   Yes.  I have a bachelor's in 

16 biochemistry.  

17      Q.   Where from?  

18      A.   UC San Diego.  

19      Q.   Do you have any additional post 

20 high-school education?  

21      A.   No.  

22      Q.   Do you have any formal training that's 
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1 applicable in your work, like certifications or 

2 courses that you've taken?  

3      A.   No.  

4      Q.   And let's run through your work history 

5 after you graduated college.  

6           What was -- do you think it would be 

7 easier to go from then forward, or to start at 

8 Illumina and work backward?  

9      A.   From then forward is fine.  

10      Q.   Okay.  So when did you graduate?  

11      A.   1989.  

12      Q.   And what was your first job?  

13      A.   Well, it wasn't my first job.  But my 

14 first job after that was as a research associate at 

15 Scripps Clinic and Research Institute.  

16      Q.   And for how long did that last?  

17      A.   For about three years.  

18      Q.   And what was the next position that you 

19 took after that?  

20      A.   So then I moved to a technical support 

21 scientist role at what was then Invitrogen.  

22      Q.   "Invitrogen."  Okay.  I've been 
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1 pronouncing that in my head as Invitrogen.  

2           Invitrogen.  All right.  Like "in vitro." 

3 I should have known that.  

4           You can say "Yes" -- 

5      A.   That's --

6      Q.   -- "you should have known that."  

7      A.   That's -- yeah, that's right.  

8      Q.   So the technical support scientist role, 

9 what did that involve? 

10      A.   So that involves answering technical 

11 questions about products on the phone with 

12 customers.  

13      Q.   How long did you stay at Invitrogen?  

14      A.   About three-and-a-half years.  

15      Q.   In the same role, or did you change roles 

16 during that time?  

17      A.   I also did technical writing for a period 

18 of time.  

19      Q.   So you would have started at Invitrogen in 

20 roughly 1992, and left in roughly 1996?  

21      A.   That's correct.  

22      Q.   When you were a technical support 
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1 scientist at Invitrogen, what products were you 

2 answering questions about?  

3      A.   There were a variety.  But a few of them 

4 were FastTrack mRNA isolation, Baculovirus gene 

5 expression, Pichia pastoris gene expression, 

6 TA Cloning.  

7      Q.   Now, those all seemed like verbs or 

8 gerunds for like a process, like expression in 

9 cloning.  

10           Were there products or services or both 

11 that you were working with?  

12      A.   Those are all of our product areas.  

13      Q.   And did Invitrogen provide services or 

14 just products?  

15      A.   At the time they provided both services 

16 and products.  

17      Q.   And were you answering questions about 

18 their full line of products and services?  

19      A.   Yes.  

20      Q.   Were Invitrogen's products and services 

21 used in the field of clinical diagnostics at that 

22 time?  
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1      A.   Let's see.  So I believe they were used in 

2 clinical labs at that time.  

3      Q.   Were they labeled "Research use only"?  

4      A.   Yes, they were labeled "Research use 

5 only."  

6      Q.   What was your next job after Invitrogen?  

7      A.   It was at Qiagen as a product manager.  

8 Q-i-a-g-e-n.

9      Q.   Q-i-a-g-e-n?  

10      A.   Yes.  

11      Q.   It's missing a "U"?  

12      A.   We always used to say, "There is no 'U' in 

13 Qiagen."  

14           (LAUGHTER).  

15 BY MR. HANKINSON:

16      Q.   And the title was -- 

17      A.   Sorry.  

18      Q.   That's great.  

19           And the title was product -- 

20      A.   Product manager.  

21      Q.   -- manager.  

22           And in what year did Qiagen not have you?  
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1      A.   2004.  

2           MR. HORNE:  That's your improv skills 

3 coming at you.  

4           (LAUGHTER.)

5 BY MR. HANKINSON:

6      Q.   Were you a product manager during your 

7 entire time at Qiagen?  

8      A.   No.  

9      Q.   What were your changes in role?  

10      A.   So I was also a senior product manager and 

11 then a market manager and then a senior market 

12 manager.  

13      Q.   Were these positions that interfaced with 

14 customers or were internal sort of planning and 

15 managing positions?  

16      A.   They were both internal and external, but 

17 primarily external.  

18      Q.   What sorts of products and/or services did 

19 Qiagen sell?  

20      A.   So at the time, nucleic-acid purification 

21 products were a big part of the portfolio, including 

22 automation solutions.  So hardware for those, as 
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1 well as transfection, various enzymes.  

2           I think that -- I think that pretty well 

3 covers it.  

4      Q.   Equipment and -- well, who -- who were the 

5 customers of Qiagen for these products?  

6      A.   So customers included academic labs in 

7 university settings, hospitals, clinical reference 

8 labs, hospital labs, government, agricultural.  

9           What did I leave out?  

10           Pharmaceutical, biotech companies.  

11           Pretty much the gamut of folks who used -- 

12 who use molecular biology reagents.  

13      Q.   Sorry.  

14           We had a discussion about the word "gamut" 

15 this morning.  

16           Were all of Qiagen's products labeled "For 

17 research use only"?  

18      A.   Yes.  

19      Q.   Were any of Invitrogen's or Qiagen's 

20 products used in lab-developed tests -- or LDTs?  

21      A.   Yes.  

22      Q.   Which ones -- which company and which 
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1 ones?  And we can take them one at a time, if you 

2 would like.  

3      A.   Yeah.  

4           So -- so Qiagen, by the nature of what it 

5 provided, these nucleic-acid solutions, was up front 

6 of many, many diagnostic and LDT applications.  

7           So whether you needed to -- to purify DNA 

8 from a stool sample or from blood or from a biopsy, 

9 that was sort of their core strength.  

10           So that's why, you know, reference labs 

11 and -- and various folks in clinical settings were 

12 using the products.  

13      Q.   And that applied to -- that answer applies 

14 to the full line of Qiagen's products -- 

15      A.   Yes. 

16      Q.   -- is that right?  

17      A.   For the most part, yes.  

18      Q.   And what about Invitrogen?  

19      A.   Invitrogen, at the time their portfolio 

20 was -- was much more focused on applications that 

21 would be used in a research setting.  

22           So although -- you know, for their -- 
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1 again, nucleic-acid purification, the mRNA 

2 extraction kit that I mentioned -- 

3      Q.   Uh-huh.  

4      A.   -- those types of technologies are also 

5 fair game up front of clinical applications.  

6           But the -- you know, the vast majority of 

7 the rest of the portfolio was more targeted at what 

8 you would find in what you would consider a research 

9 application or a clinical-research application.  

10      Q.   And that was the FastTrack mRNA 

11 extractions?  

12           Is that what you said?  

13      A.   That's correct, yeah.  

14      Q.   In 2004, what was your next job?  

15      A.   I joined Illumina as -- at the time I was 

16 associate director of marketing.  

17      Q.   And could you please take me through your 

18 different positions at Illumina since then.  

19      A.   Uh-huh.  

20           So then I became director of marketing 

21 and -- director of corporate marketing.  Excuse me.  

22           And then senior director of corporate 
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1 marketing.  

2           And then more recently, chief of staff.  

3      Q.   When did you become chief of staff?  

4      A.   August of last year, 2013.  

5      Q.   When did you become senior director of 

6 corporate marketing?  

7      A.   So that was in 2010.  

8      Q.   And when did you become director of 

9 corporate marketing?  

10      A.   That was in 2007.  

11      Q.   Did Illumina undergo a corporate 

12 reorganization in 2008?  

13      A.   In 2008 we added a diagnostics business 

14 unit, but that wasn't -- I mean, I wouldn't consider 

15 that a corporate reorganization.  So the rest of the 

16 company structure was not dramatically changed.  

17      Q.   If a document put out by Illumina on its 

18 website, or otherwise public-facing, referred to a 

19 corporate reorganization in 2008, would it be 

20 referring to the addition of the diagnostics 

21 business unit?  

22      A.   Yes.  
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1      Q.   And nothing else?  

2      A.   Yes.  

3      Q.   Do you recall making what we call a 

4 "declaration" in this matter?  

5      A.   Yes.  

6           MR. HANKINSON:  I'm going to mark this as 

7 Exhibit B.          

8           (Whereupon, Possemato Exhibit Number             

9           B was marked for identification by              

10           the Deposition Officer and is                

11           attached hereto.)

12 BY MR. HANKINSON:

13      Q.   Take a moment and look through Exhibit B, 

14 if you would, and confirm for me that this is a copy 

15 of your declaration submitted in this case, 

16 otherwise, I have to call "shenanigans."  

17           (Document reviewed by the witness.) 

18           THE WITNESS:  Yes, this is it.  

19 BY MR. HANKINSON:

20      Q.   When did Illumina first hire a chief 

21 medical officer?  

22      A.   So that was Daniel, and -- 
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1      Q.   Last name?  

2      A.   Grosu, G-r-o-s-u.  

3           And -- 

4           DEPOSITION OFFICER:  One more time.  

5 "G-r-"? 

6           THE WITNESS:  G-r-o-s-u.  

7           DEPOSITION OFFICER:  Thank you.  

8           THE WITNESS:  Yes.  

9           And that was -- it was a few years ago.  

10 I'm not 100 percent certain of whether it was 2011 

11 or whether it was 2010.  

12 BY MR. HANKINSON:

13      Q.   When did Illumina first hire an in-house 

14 regulatory expert, if it ever did?  

15      A.   So that was quite a while ago.  

16           I believe that when Greg Heath joined the 

17 company in two -- around the time of the diagnostics 

18 business unit department, in 2008; it was shortly 

19 thereafter that we hired our first regulatory sort 

20 of leader.  

21      Q.   Did you have any input into a July 2009 

22 clinical diagnostics business plan -- portfolio 
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1 plan?  

2      A.   No.  

3      Q.   And who was the regulatory leader that was 

4 hired?  

5      A.   So his first name is Rich; but to be 

6 honest, I can't remember his last name.  It's been a 

7 while.  

8      Q.   What was the name of the position?  

9      A.   I believe that it was director of 

10 regulatory affairs.  But, again, you know, I'm 

11 pulling from recall from quite a while ago.  

12           And quality -- regulatory and quality, I 

13 think it was.  

14      Q.   Don't roll your eyes at quality.  

15           I'd like to refer you to paragraph 3 of 

16 Exhibit B, your declaration.  

17      A.   Okay.  

18      Q.   And specifically to the second sentence, 

19 which runs from page 1 to 2:  

20                "More specifically" -- I'm 

21           reading from it -- "Illumina 

22           develops and sells innovative 
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1           array- and sequencing-based" -- 

2           there's a hyphen after 'array'  

3           and then a hyphen after 

4           'sequencing' -- "solutions for   

5           DNA and RNA analysis that serve  

6           as tools for disease research           

7           and diagnosis, drug development, 

8           and for the development of 

9           molecular tests in the clinic."  

10           Was that an accurate description of the 

11 solutions that Illumina offered for sale at the time 

12 that you gave your declaration?  

13      A.   Yes.  

14      Q.   The next sentence after that states:  

15                "Illumina products and 

16           services serve life sciences 

17           research, applied markets, and  

18           the molecular diagnostics market 

19           (which is part of the clinical 

20           diagnostic market)."  

21           Did I read that correctly?  

22      A.   Yes.  
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1      Q.   What's interesting to me in that sentence 

2 is the verb "serve."  

3           It's not the same, necessarily, as saying 

4 that Illumina sells products to a customer or to a 

5 market, and I wonder if that's by design or if you 

6 mean "serve" to be synonymous with "sell to."  

7           Maybe that doesn't make sense.  

8      A.   Yeah.  I mean, I think they -- they're 

9 interchangeable depending on how you think of it, 

10 whether you think about serving customers' needs 

11 with products that meet those needs or whether you 

12 think about selling them something.  

13      Q.   And you would not be offering any sort of 

14 opinion on whether the meaning of "serve" or "sell" 

15 is legally relevant; you're just using it in your 

16 declaration in a commonsense manner?  

17           Do I have that accurately?  

18      A.   That's right.  And, remember, I'm a 

19 marketing person, so we serve customers.  

20      Q.   Up on a platter?  

21      A.   Right.  

22           MR. HORNE:  Hey.  
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1           THE WITNESS:  Hey.  Some companies, not 

2 us.  

3 BY MR. HANKINSON:

4      Q.   At the time that -- and so, then, when        

5 a -- when Illumina is serving a market, it's not the 

6 same as serving a customer?  A "market" is sort of a 

7 broader term?  

8           Are you with me so far?  

9      A.   Yeah.  

10      Q.   So there's -- you know, Ms. O'Grady this 

11 morning used the terms "upstream" and "downstream."  

12           And I think you used the term "up 

13 front"?  

14           Is that what you said when we were talking 

15 about Invitrogen products?  Something about up front 

16 in -- 

17      A.   I had mentioned that sample prep, which is 

18 where you pull your nucleic acid out of whatever 

19 material that you have, happens up front of actual 

20 assays where you're assessing something -- you know, 

21 what's in it?  How does it react to this?  

22           So it was meant just to give you a 
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1 reference point to that product line.  

2      Q.   There are certain types of products that 

3 are used up front when a laboratory is going to 

4 conduct an assay, and certain products that are 

5 used -- would those up-front products be considered 

6 part of the assay, or are they separate from and 

7 occurring prior to it?  

8           And pardon my ignorance of the field.  

9      A.   So are you asking in all cases is that 

10 true?  

11      Q.   Yes, in the way that you're using the 

12 language.  

13      A.   It really depends.  

14      Q.   So taking the three things that Illumina 

15 serves in this sentence -- life-sciences research, 

16 applied markets, and molecular diagnostics market -- 

17 who are the customers that make up life-sciences 

18 research?  

19      A.   So life-sciences research includes a 

20 pretty broad spectrum of customers.  

21           You know, setting-wise, those customers 

22 sit in academic institutes, in government, in 
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1 research hospitals, in agrigenomics -- which can be 

2 a subset of government.  

3           There's really sort of a plethora of 

4 settings where you might find what we would consider 

5 life-sciences research.  

6      Q.   Pharmacological companies, would they be 

7 an aspect of this, or something different?  

8      A.   Well, yeah, you might consider them -- 

9 depending on -- on who you are, you might consider 

10 them part of the diagnostics market because they are 

11 developing drugs.  

12           Or you might consider them an applied 

13 market because of that -- for that reason.  

14      Q.   So the four aspects of the life-sciences 

15 research that you mentioned, do you think those 

16 cover all of the customer settings that are within 

17 life-sciences research?  

18      A.   Well, so those were some examples.  

19      Q.   Right.  

20      A.   I mean, if -- if you want -- if you wanted 

21 to exhaustively segment the market, it would depend 

22 on how you were segmenting it.  
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1      Q.   Uh-huh.  

2      A.   Those were examples of like the physical 

3 locations where you would find -- and in a very 

4 general sense.  

5      Q.   And are there addition physical locations 

6 within life-sciences research as you're using that 

7 term here?  

8      A.   So I mentioned the academic institutions, 

9 research hospitals, government, agrigenomics.  

10           That probably covers a majority of them.  

11      Q.   So 51 percent -- I mean, so -- it's your 

12 term.  I'm just trying to understand what it means.  

13      A.   Yeah.  Yeah.  

14      Q.   Are there more?  

15      A.   I think that covers much more than       

16 51 percent, but I'm just trying to think if I'm 

17 missing anything.  

18           I think the other -- the other thing would 

19 probably include anything in the commercial sector.  

20           So those -- those guys, you know, are 

21 obviously for-profit entities.  

22           There are service labs that fall under 
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1 that category.  There are businesses and biotechs 

2 that fall under that category.  

3           And there are -- now you need to start 

4 crossing over into applied -- but there are all 

5 kinds of companies that are looking to discover and 

6 do things other than drugs and molecular diagnostics 

7 that can use molecular technology.  

8           So there's a broader swath for you.  

9           That's probably closer to 90 percent.  

10      Q.   And those are all the physical settings 

11 within life-science research that you can remember 

12 as you sit here today; correct?  

13      A.   Yes, that's correct.  

14      Q.   Let's do the same thing for applied 

15 markets.  And I don't know if physical settings is 

16 still a useful way to list them or if it -- 

17      A.   Yeah.  

18      Q.   -- should be handled differently.  

19      A.   No.  

20           "Applied" is -- you know, some of these -- 

21 some of the settings from the life-sciences research 

22 side meld over into applied.  
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1           But when -- when we talk about "applied," 

2 we talk about applications like forensics, 

3 agrigenomics in more than industrial sense, public 

4 health, population sequencing, consumer genomics, 

5 biodefense -- you know, food and water testing.  

6           You know, that probably covers at least  

7 80 percent of the gamut, at least to the best of my 

8 memory.  

9      Q.   And then there's the molecular diagnostics 

10 market.  

11           What are the customers that make up that 

12 market?  

13      A.   So these are labs that run tests, and 

14 include everything from the large reference labs, 

15 like Quest and LabCorp, as an example -- 

16           DEPOSITION OFFICER:  Like what?  "Like 

17 Quest and" what?

18           THE WITNESS:  LabCorp.  

19           -- down to smaller clinical labs, CLIA 

20 labs, and hospital-based labs.  

21 BY MR. HANKINSON:

22      Q.   So the way that was said, I couldn't quite 
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1 tell what was a subset of what.  And so -- 

2      A.   Uh-huh.  

3      Q.   -- I've got, "They are labs that run 

4 tests."  

5           Was that meant to describe all of the 

6 things that came after?  

7      A.   Yes.  

8      Q.   And then there are large reference labs, 

9 and you used the examples Quest and LabCorp?  

10      A.   That's right.  

11      Q.   And then you said there are smaller 

12 clinical labs.  

13           Were CLIA labs and hospital-based labs 

14 intended to be a subset of the smaller, or 

15 additional things?  

16      A.   Yeah.  So I mean the point there is that 

17 the labs range in size from these larger, very, you 

18 know, business-oriented conglomerates, if you will, 

19 to individual labs that reside in a hospital setting 

20 or that provide services to physicians or to the 

21 hospital setting that are more regionally located or 

22 smaller.  
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1           So there's a continuum.  

2      Q.   And the labs that provide services to 

3 physicians in the hospital setting are CLIA labs?  

4      A.   Some of them are.  

5      Q.   Some?  

6      A.   Some of them -- some of them are 

7 diagnostics labs where they provide FDA-approved 

8 tests in the U.S.

9      Q.   As distinct from a lab that is authorized 

10 under CLIA to perform its own tests that are 

11 certified under CLIA but not approved by the FDA?  

12      A.   That's right.  

13      Q.   So we've just covered -- oh.  And I'm 

14 sorry.  

15           Is that all of the customers within the 

16 molecular diagnostics market that you can remember 

17 here today?  

18      A.   Yes, I think that describes them. 

19      Q.   And here it seems like you've got some 

20 level of expertise and certainty.  

21           I mean, have we covered them all?  

22      A.   I think that we have covered a good 
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1 majority of them.  

2      Q.   I don't like the word "majority" because 

3 it means half.  Like -- it seems like you probably 

4 mean something north of half.  

5      A.   I do mean something north of half.  

6      Q.   So are there more that you can remember?  

7      A.   There's -- no, there's not more that I can 

8 remember.  

9      Q.   And you think that we've come pretty close 

10 to being exhaustive in the list of molecular 

11 diagnostics market customers?  

12      A.   I think we've come pretty close to 

13 describing all of these and types of customers that 

14 reside in them.  

15      Q.   So now I'd like to go back.  

16           And if there's a difference, discuss which 

17 of the customers that we just listed out Illumina 

18 sold products or services to in 2008.  

19      A.   Okay.  

20      Q.   So -- 

21           MR. HORNE:  You mean up to that time or 

22 just in 2008 specifically?  
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1           MR. HANKINSON:  Up to 2008, including that 

2 whole calendar year.  

3           THE WITNESS:  Okay.  

4 BY MR. HANKINSON:

5      Q.   Okay.  So in life-sciences research, we 

6 have academic institutes?  

7      A.   Yes.  

8      Q.   And government?  

9      A.   Yes.  

10      Q.   Research hospitals?  

11      A.   Yes.  

12      Q.   Agrigenomics?  

13      A.   Yes.  

14      Q.   Is it going to be all the ones that you 

15 listed?  

16      A.   I mean, for the most part.  And to the 

17 best of my knowledge, we've had customers, really, 

18 across the whole continuum.  

19      Q.   In life-sciences research?  

20      A.   In -- in all of those markets.  

21      Q.   I guess I'm asking, all of the customers 

22 that you listed in all of those markets?  
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1      A.   Yeah.  But, I mean -- you know, 

2 admittedly, I don't have like a photographic memory 

3 of the ledger back prior to 2008 to list all of the 

4 customers.  

5      Q.   Uh-huh.  

6           When Illumina added a diagnostic business 

7 unit, did it add any customers to the list of its 

8 potential customers?  

9      A.   Do you mean did it add any because of the 

10 formation of that business unit or --

11      Q.   Yes.  

12      A.   Yes.  I mean, the creation of that 

13 business unit was meant to further accelerate our 

14 progress against our vision, and -- and that vision 

15 is to unlock the power of the genome to improve 

16 human health.  

17           So yeah, it was -- I mean, it was moving 

18 it along that -- that path.  

19      Q.   Was there a customer that Illumina was 

20 going to sell to because it added a diagnostic 

21 business unit that it was not selling to before 

22 that?  
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1      A.   I don't know.  

2           MR. HORNE:  I'll just object that that 

3 last question was vague.  

4 BY MR. HANKINSON:

5      Q.   I'd like to refer to paragraph 6 of your 

6 declaration.  

7      A.   Got it.  

8      Q.   (READING):  

9                "Genotyping is often 

10           performed using array technology."  

11           That's the first sentence, and I'll 

12 continue reading:  

13                "Array technology generally 

14           refers to a collection of 

15           microscopic regions of DNA 

16           attached to a solid surface.   

17           Each region contains a specific 

18           DNA sequence known as a probe.  

19                "An array is used to 

20           determine whether a DNA sample 

21           contains the precise DNA sequence 

22           that corresponds to the probe on 
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1           the region.  

2                "For example, a sample from  

3           a human would be treated and then 

4           placed on the array.  

5                "The array is then placed 

6           into a certain type of machine 

7           called a Reader, which can 

8           determine whether a certain type 

9           of DNA sequence is present in   

10           the sample."  

11           Then the last sentence of the paragraph 

12 is:  

13                "This can indicate, for 

14           example, the presence of a 

15           disease, such as an infectious 

16           disease."  

17           Did I read that correctly?  

18      A.   Yes.  

19      Q.   And the reason that you're discussing 

20 genotyping in paragraph 6 is because you're 

21 expounding on one of the aspects of Illumina's 

22 business; correct?  
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1      A.   Yes.  

2      Q.   And you explain what genotyping is.  

3 That's the purpose of paragraph 6; right?  

4      A.   Yes.  

5      Q.   And it discusses an example of a human DNA 

6 sequence; right?  

7      A.   It discusses a human sample -- a sample 

8 from a human.  

9      Q.   Uh-huh.  And then determining whether a 

10 certain type of DNA sequence is in the sample?  

11      A.   Right.  

12           That DNA sequence, though, could be a 

13 microorganism that's in the human sample.  It 

14 doesn't... 

15      Q.   And my question is:  Specifically, what 

16 were the uses of Illumina's products and services, 

17 up to and including 2008, where genotyping was used 

18 in connection with infectious disease?  

19      A.   So our technology in 2008 would include 

20 sequencing -- because we added that in 2007 -- is 

21 capable of detecting sequence from anything with a 

22 genome.  



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 38

1           So we've always had products that address 

2 both fixed sets of content.  So, you know, for an 

3 array, for example, you might put certain probes        

4 on it to look for certain things -- disease 

5 associations or risks, for example.  

6           And then each one of our technologies has 

7 the ability for customers to design what probes -- 

8 this is how you go into DNA and kind of look and see 

9 what's there -- to be able to design their own 

10 probes.  

11           And the sequencing, you can certainly 

12 sequence anything that you like.  

13           And so a big part of -- of Illumina's 

14 technology, how it gets applied, is in customers 

15 applying it for their specific need.  

16           So, you know, again, like food testing, 

17 water testing, public-health applications where 

18 you're -- you're able to use things like sequencing 

19 to get higher resolution.  

20           I mean, in fact, when we first introduced 

21 sequencing, because of the level of output that was 

22 possible on the systems, smaller genomes, like in 
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1 microorganisms, were some of the first applications 

2 that were used.  

3      Q.   So in answer to my question, you are 

4 listing ways in which customers can use a platform 

5 or a technology provided by Illumina that is capable 

6 of sequencing in general -- whether it be of human 

7 DNA or of other DNA or RNA -- for their own purposes 

8 that Illumina does not control.  

9           Is that accurate?  

10      A.   Could you repeat that?  I'm not sure I 

11 heard that 100 percent.  

12           (THE RECORD WAS READ AS FOLLOWS:

13           Q.   So in answer to my question,           

14           you are listing ways in which           

15           customers can use a platform or             

16           a technology provided by Illumina             

17           that is capable of sequencing in        

18           general -- whether it be of human              

19           DNA or of other DNA or RNA -- for           

20           their own purposes that Illumina             

21           does not control.  

22                Is that accurate?)  
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1           THE WITNESS:  Not entirely accurate.  

2 ///

3 BY MR. HANKINSON:

4      Q.   Okay.  Please let me know how.  

5      A.   So -- so it's use of a product that's 

6 designed to be used to sequence genomes, de novo 

7 genomes, and that includes informatic solutions in 

8 many cases to enable that -- I mean, it's 

9 intentional.  

10           It's not like -- it's not like it's some 

11 kind of tech -- tech dev activity that is out in the 

12 field that a customer's doing.  

13           I mean, by definition, that's what 

14 sequencing is, it's the intended product use.  

15           The fact that you're -- you're able to 

16 leverage it in a fairly ubiquitous way is -- is -- 

17 you know, it's part of our -- it's part of the 

18 vision again.  

19      Q.   And -- 

20      A.   And that's why we play across so many -- 

21 sorry -- so many fields.

22      Q.   Did you say "informatics" or "infomatics"?  
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1      A.   "Informatics."

2      Q.   "Informatics"?  

3      A.   Right.  

4      Q.   And could you please define that.  

5      A.   So "informatics" is the component of 

6 analysis that happens after sequencing.  

7           So, as you can imagine, sequencing 

8 generates a lot of data.  

9           You know, our own genome is 3 billion base 

10 pairs of data, so there was a time when that was 

11 over a terabyte of data.  

12           And so using algorithms and analytical 

13 tools to be able to extract the answers that you're 

14 looking for is a component of our products and 

15 solutions.  

16           And that is -- that has to be tailored for 

17 applications, because it's not the same looking at a 

18 microbial genome versus looking at a human genome 

19 versus, you know, doing something that's maybe more 

20 specifically targeted across a number of samples.  

21           It's -- all of these applications require 

22 specific informatic solutions on the back end, 
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1 and -- and then specific library prep solutions on 

2 the front end.  

3           So these -- these solutions are designed 

4 to do what our customers are doing with them.  

5      Q.   Did you say that the use of the platform 

6 would need to be tailored, and that there would be 

7 specific informatic solutions on the back end in 

8 using Illumina's products with respect to human 

9 genetics and with respect to microbial?  

10           Those were the two that you mentioned, I 

11 believe.  

12      A.   Well, I used the example of how it's 

13 different to analyze a microbial genome than it is 

14 to analyze a human genome.  

15      Q.   Uh-huh.  

16      A.   But our solutions are -- have specific 

17 components to them depending on what we call the 

18 "application."  

19           So if you're looking at an "applications," 

20 mean if I'm looking at, you know, sort of RNA and 

21 transcript domix (phonetic), looking at the 

22 composure of RNA in the genome versus I'm looking at 
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1 whole genome sequencing versus I'm looking at de 

2 novo, like sequencing an organism that hasn't been 

3 sequenced before, that those all require slightly 

4 different informatics approaches.  

5           And so -- 

6      Q.   And when you say "I'm looking at this," 

7 "I'm looking at that," it's the customer who's the 

8 eye?  

9      A.   I'm sorry?  

10           When I'm saying, "I'm looking"?  

11      Q.   In your answer you said, "I'm looking at 

12 this.  I'm looking at that."  

13           Were you sort of stepping into the shoes 

14 of the customer?  

15      A.   Yeah.  So, you know, when you -- when you 

16 look at -- or more even third person than that.   

17           When you are looking in general at these 

18 spaces, that's what's required to leverage this kind 

19 of data.  

20      Q.   And when you say, "that's what's 

21 required," you mean a different back-end 

22 informatic --
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1      A.   You need --

2      Q.   -- solution?  

3      A.   You need solutions.  Right.  You need 

4 solutions.  

5           So by definition, sequencing as a 

6 technology has a ubiquitousness to it, and it's in 

7 assembling solutions for markets that you are able 

8 to address many of these different needs.  

9           So it's not -- you know, to your question 

10 earlier -- that the platform is out there and people 

11 are making -- doing tech dev or whatever they're 

12 doing on it.  

13            MR. HANKINSON:  Could I impose upon you 

14 to read back the last answer for me. 

15           (THE RECORD WAS READ AS FOLLOWS:

16           Q.   You need solutions.  Right.  

17           You need solutions.  

18                So by definition,                  

19           sequencing as a technology has             

20           a ubiquitousness to it, and it's               

21           in assembling solutions for                     

22           markets that you are able to                 
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1           address many of these different             

2           needs.  

3                So it's not -- you know, to                    

4           your question earlier -- that the                 

5           platform is out there and people            

6           are making -- doing tech dev, or           

7           whatever they're doing on it.)  

8 BY MR. HANKINSON:

9      Q.   And it's really in designing the 

10 particular solutions within what would otherwise be 

11 a ubiquitous field of genomics -- or genetic 

12 science, that a company provides value to its 

13 customers; right?  

14      A.   No.  

15      Q.   Okay.  So what am I misunderstanding?  

16      A.   So there's -- there's two components -- or 

17 maybe, actually, there's more.  Let me just take a 

18 step back.  

19           So sequencing is a technology.  It can be 

20 used in many ways, which we talked about.  

21           Then there are specific applications that 

22 can be delivered to the markets that are more 
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1 tailored and better suit customers' needs.  

2           But sequencing technology and the 

3 solutions that Illumina provides, for example, can 

4 still be leveraged either in state one, which is a 

5 sequencing platform, and you can do things and 

6 answer questions with it, or it can be leveraged in 

7 solutions.  

8           And this -- this really comes into play 

9 when you start talking about technology evolution 

10 and moving from a research environment into like 

11 applied markets.  

12           And where, you know, you need to -- an 

13 example of a solution is a forensic solution where 

14 there's a specific set of things that are needed in 

15 order to really completely meet the needs of that 

16 customer.  

17      Q.   Uh-huh.  So let me try to identify like 

18 some specific examples of the second thing that you 

19 said.  

20           So you said first, you know, that 

21 sequencing is a technology with many different, you 

22 know, variants and uses.  
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1           And then you said, second, there's 

2 specific applications that can be developed and 

3 delivered to the market that are tailored and then 

4 better -- and thus better suited to meet customer 

5 needs.  

6           I'm right on your one and your two there?  

7      A.   Well, I didn't say sequencing just as a 

8 technology.  I mean, there's actually -- so let me 

9 try another way of explaining it.  

10           So you can purchase a sequencer, and it's 

11 a product, and you can do many, many things with it.  

12           And then if you're honing into a specific 

13 type of an application, you can still do that, but 

14 really what you would love to have is this over 

15 here, which is a more tailored solution.  

16           And so moving in that direction and -- and 

17 continuing to refine the technology into those 

18 solutions is another component.  

19           So this is a product, not just a 

20 technology.  

21           People have been using those products both 

22 in their own applications and -- and in these 
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1 solutions that Illumina is providing.  

2           But they're both products.  It's not -- 

3 "technology" to me implies something that's un- -- 

4 that's not developed, that's not a complete -- 

5      Q.   Uh-huh.  

6      A.   -- something that you're selling, you 

7 know, that -- it's not ready.  

8      Q.   The first thing I'll say is you used the 

9 word "technology."  I didn't make that up.  So I'm 

10 just trying to understand; I'm not trying to put 

11 words in your mouth.  

12      A.   I think I also said "solution," though.  

13      Q.   Uh-huh.  

14      A.   And so maybe it's a -- it's a 

15 clarification that when I'm -- I'm trying to 

16 describe this to you, it's that both things are 

17 actual products and things that are being sold to 

18 customers, served up.  

19      Q.   And that's what I'd like to get to next.  

20      A.   Okay.  

21      Q.   So both one and two, in your attempted 

22 explanation to me, one being sequencing as a 
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1 technology -- that is a solution and a product?  

2           That's Number 1?  

3      A.   Number 1 is sequencing, yes.  

4      Q.   Okay.  Number 2 would be a more tailored 

5 solution for a specific application that, because 

6 it's more tailored would, you know, better suit a 

7 particular customer's needs.  

8           That's Number 2; right?  

9      A.   That's correct.  

10      Q.   Okay.  And you said that Number 1 and 

11 Number 2 both are products?  

12      A.   That's right.  

13      Q.   Okay.  So I'd like you to name the 

14 products that Illumina made, up to and including the 

15 calendar year 2008, in Number 1, sequencing.

16      A.   Okay.  

17      Q.   And in Number 2 -- 

18      A.   Okay.  

19      Q.   -- the more tailored product.  

20      A.   Okay.  So the BeadLab would be a great 

21 example of Number 1.  It was a product that was used 

22 by leading genotyping centers.  
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1           An example of a product that would be in 

2 Category Number 2 would be the Human-1 Genotyping 

3 Beadchip, which is the array that was sold on the 

4 BeadStation that had a bioinformatic component to it 

5 and generated, then, specific answers related to the 

6 content on that array.  

7      Q.   So those are two specific examples?  

8      A.   Yes.  

9      Q.   One from each -- 

10      A.   Yep.  

11      Q.   -- category?  

12      A.   Yep.  

13      Q.   Could you give me more examples, as of the 

14 year 2008 or before, for Category 1, sequencing?  

15      A.   Yes.  

16           So, you know, the first platform, the 

17 Genome Analyzer in sequencing, which was launched in 

18 2007, was for the most part an open platform.  It 

19 didn't have any, you know, canned applications; the 

20 first applications were actually published in 

21 customers' hands.  

22      Q.   What else?  
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1      A.   You want specifically in sequencing?  Is 

2 that what you asked for?  

3      Q.   Yes.  

4      A.   Well, then you're up to 2008, so -- 

5      Q.   Correct.  That's it, up to 2008.  

6      A.   The Genome Analyzer continued to evolve, 

7 but it's, you know, for the most part it isn't 

8 giving you a new product; right?  

9      Q.   Okay.  And where would BeadXpress fit into 

10 these categories?  

11      A.   So BeadXpress had a combination of both, 

12 because BeadXpress could be used in Category 1; it 

13 was an open platform.  

14           And, in fact, that was one of -- one of 

15 its uses.  It had this universal bead kit which 

16 allowed you to do that.  

17           And then there were specific kits and 

18 bioinformatics components, too, like the one that 

19 was FDA approved, the Factor II and Factor V Leiden 

20 tests.  That was a packaged FDA-approved solution on 

21 BeadXpress.  

22      Q.   BeadXpress was launched in 2008?  
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1      A.   You know, I don't remember what year it 

2 was.  

3      Q.   The customer who is using a sequencing 

4 solution that has a lot of different potential uses, 

5 and then is seeking to answer a question or get a 

6 solution that's more tailored because it would be 

7 better suited to their needs -- 

8      A.   Uh-huh.  

9      Q.   -- who is that customer?  

10           What are the types of customers that would 

11 develop that itch for the type two category, these 

12 more tailored solutions?  

13      A.   Yeah.  So it's a great discussion of how 

14 technology moves from more of a research application 

15 into clinical research and into LDTs and then into 

16 diagnostics.  

17           So the -- the further you go through that 

18 continuum into the right, the more of a solution 

19 people are looking for.  

20      Q.   And who are the "people"?  

21      A.   Well, those groups that I -- that I 

22 described.  
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1            So research labs to clinical research 

2 labs to folks doing LDTs.  The CLIA labs to 

3 molecular diagnostics labs.  Those reference labs, 

4 hospital labs that we discussed earlier.  

5      Q.   Was the addition of a diagnostics business 

6 unit at Illumina in 2008 helpful in moving, as you 

7 say, "to the right" from research to clinical 

8 research to CLIA labs using LDTs to diagnostics?  

9      A.   What do you mean by "helpful"?  

10      Q.   Was it part of the plan to move Illumina 

11 in that direction?  

12      A.   Oh, yeah.  Yes, of course.  

13      Q.   BeadLab was a customized installation that 

14 would be made at a customer's site; correct?  

15      A.   That's right.  

16      Q.   And it would cost on the order of a 

17 million dollars?  

18      A.   Yeah, it was in that ballpark.  

19      Q.   Genome analyzer was a self-standing 

20 product that could be sold without a custom install; 

21 correct?  

22      A.   That's right.  
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1      Q.   And that was on the order of 250,000 

2 dollars?  

3      A.   You know, I don't remember the exact 

4 price, but I think it was actually a little more 

5 than that.  

6      Q.   And BeadXpress was also a salable unit, 

7 not a custom install; right?  

8      A.   That's correct.  

9      Q.   And its price point was roughly 98,500 

10 dollars; right?  

11      A.   That's right.  

12      Q.   If Illumina was -- at any point did 

13 Illumina develop, to the order and specification of 

14 others, biological or chemical-sensing systems using 

15 random array technology to identify inorganic and 

16 organic molecules, compounds, and substances?  

17      A.   I don't know.  

18      Q.   You're not familiar with any Illumina 

19 products that do that -- or services?  

20      A.   Well, can you read it to me one more time?  

21      Q.   Sure.  

22           Developing to the order and specification 
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1 of others, biological and/or chemical-sensing 

2 systems which use random array technology to 

3 identify inorganic and organic molecules, compounds, 

4 and substances.  

5           MR. HORNE:  I'll object to the extent that 

6 it calls for a legal conclusion.  

7           THE WITNESS:  I don't know.  

8 BY MR. HANKINSON:

9      Q.   That doesn't mean anything to you in terms 

10 of product or service that you're familiar with?  

11      A.   The description does not mean anything to 

12 me, no.  

13      Q.   Did Illumina at any point sell chemicals, 

14 namely reagents, for scientific or medical research 

15 use for analyzing cells, proteins, nucleic acids, 

16 and other molecules of 50 to 10,000 daltons, 

17 sequencing DNA, genotyping, gene-expression 

18 profiling, and high-throughput screening?  

19           MR. HORNE:  Same objection.  

20           THE WITNESS:  Would you read that to me?  

21 There was a lot of information in there.  If you 

22 could read it one more time, that would be 
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1 helpful.  

2 BY MR. HANKINSON:

3      Q.   Yes.  

4           Did Illumina -- and I'll try to do it with 

5 better emphasis instead of getting into the lull of 

6 the afternoon.  

7           Did Illumina at any time sell chemicals -- 

8 namely, reagents for scientific or medical research 

9 use -- for analyzing cells, proteins, nucleic acids, 

10 and other molecules of 50 to 10,000 daltons, 

11 sequencing DNA, genotyping, gene-expression 

12 profiling, and high-throughput screening?  

13           So chemicals for that stuff.  

14      A.   So we sell reagents -- 

15           MR. HORNE:  Same objections.  

16           Go ahead.  

17           THE WITNESS:  -- that analyze the nucleic 

18 acids.  And -- and we have sold reagents that 

19 analyze proteins and other things for those 

20 applications.  

21           The "50 to 10,000 daltons" thing, I 

22 can't -- I can't confirm that.  
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1 BY MR. HANKINSON:

2      Q.   That would be something more specific than 

3 you're familiar with?  

4      A.   Yeah.  

5      Q.   And the reagents that you are mentioning, 

6 what is the name of those products?  

7      A.   So there are -- there are -- are you 

8 talking about now through the company's history or a 

9 specific time frame or a specific set of products?  

10      Q.   Each reagent or other chemical that 

11 answers that description that you're aware of.  

12      A.   Okay.  So all of our platforms have 

13 reagents that run on them, so there are thousands of 

14 SKUs in our catalog.  

15      Q.   "S-K-U"?  

16      A.   Yes.  

17           So there are thousands of catalog numbers 

18 related to those different reagents.  There are 

19 product families, such as Nextera and TruSeq and 

20 GoldenGate genotyping that describe the general 

21 areas of those that work on the systems.  

22           But I would be remiss to tell you that I 
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1 could name all of -- all of them.  

2      Q.   But generally they are products to be used 

3 upon platforms?  

4      A.   That's correct.  

5      Q.   And the platforms are to be used in 

6 sequencing and -- well, in any event, the machines 

7 that Illumina manufactures for the customer's use?  

8      A.   Right.  The reagents are used on the 

9 platforms.  

10      Q.   And, then, to your knowledge, has Illumina 

11 ever sold the service of scientific and medical 

12 research; namely, the analysis of cells, proteins, 

13 nucleic acids, and other molecules of 50 to 10,000 

14 daltons, sequencing DNA, genotyping, gene-expression 

15 profiling, and high-throughput screening?  

16           MR. HORNE:  Object to the extent it calls 

17 for a legal conclusion.  

18           THE WITNESS:  So Illumina also offers 

19 services, both genotyping and sequencing services.  

20 BY MR. HANKINSON:

21      Q.   And what are those services branded as?  

22      A.   FastTrack genotyping services, FastTrack 
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1 sequencing services, and TruSight.  

2           We have a CLIA lab that provides -- 

3           DEPOSITION OFFICER:  I can't hear you.  

4           THE WITNESS:  I'm sorry.      

5           DEPOSITION OFFICER:  "We have a CLIA lab 

6 that provides..."?

7           THE WITNESS:  We have a CLIA lab that 

8 provides whole-genome sequencing services, and 

9 another lab that provides non-invasive prenatal 

10 testing services.  

11 BY MR. HANKINSON:

12      Q.   Is that a CLIA lab?  

13      A.   Yes.  

14      Q.   Was TruSight the name of the CLIA lab 

15 service?  

16      A.   TruSight is a specific name of one of the 

17 tests.  

18      Q.   And that's T-r-u, and then the word 

19 "sight" is S-i-g-h-t?  

20      A.   That's correct.  

21      Q.   One word?  

22      A.   That's correct.  Yes, one word. 
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1      Q.   And that test is done at the CLIA lab?  

2      A.   The TruSight test is done at our CLIA lab 

3 in San Diego, yes.  

4      Q.   Is FastTrack still offered?  

5      A.   FastTrack services are still offered, 

6 yes.  

7      Q.   And to take advantage of these services, 

8 something is sent to those CLIA labs, like a sample?  

9           Is that accurate?  

10      A.   Yes, a sample.  

11      Q.   And then the CLIA lab does what it does.  

12 And what is its output?  What do they give back?  

13      A.   So in the case of TruSight, which I think 

14 you're referring to, they -- they -- they return a 

15 report, a clinical report.  

16      Q.   And what about the other scientific and 

17 medical research services that Illumina offers, what  

18 is the output of those?  

19      A.   So for the non-invasive prenatal testing 

20 service, it's also a record.  Because, again, it's a 

21 lab-developed test, an LDT, so that would be what 

22 you would get.  
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1           And then for the FastTrack services, it's 

2 data files, analysis, consultation with one of our 

3 services scientists.  So it's a much more tailored, 

4 customized thing.  

5      Q.   A report?  

6      A.   Delivery of value.  I mean, because it 

7 includes a report and -- and some consultation and 

8 phone calls back and forth, and other things as 

9 well -- data -- a data file, you know?  

10      Q.   Is TruSight offered anywhere outside of 

11 Illumina's CLIA lab?  

12      A.   Not that I'm aware.  

13      Q.   Is "reagent" a molecular assay or is it 

14 something different?  

15      A.   It is different.  

16      Q.   And what are the differences between the 

17 two?  

18      A.   Yeah.  So when we refer to a "reagent" in 

19 our space, we're usually referring to an 

20 individual -- like a buffer bottle, a buffer -- you 

21 know, Buffer A.  

22           Reagents are the set of things that go 
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1 into an assay or into a sample preparation.  

2           So when you refer to an assay, you're 

3 usually referring to something that gives you some 

4 form of an answer, whether that's a report or 

5 whether that's data. 

6      Q.   It seemed like you trailed off.  Are you 

7 finished with your answer?  

8      A.   I am.  I'm finished, yeah.  

9      Q.    Has Illumina ever sold scientific 

10 equipment and instruments; namely, scanners, 

11 hybridization stations, and fluidics delivery and 

12 computer systems sold as a unit, and cassettes 

13 containing molecular sensing optical-fiber bundles 

14 for analyzing cells, proteins, nucleic acids, and 

15 other molecules of 50 to 10,000 daltons, sequencing 

16 DNA, genotype, gene-expression profiling, and 

17 high-throughput screening?  

18           MR. HORNE:  Compound, lacks foundation.  

19 Object to the extent it calls for a legal 

20 conclusion.  

21           THE WITNESS:  Yes.  

22 BY MR. HANKINSON:
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1      Q.   And what are those that it sells?  

2      A.   So the -- the one -- the bit of that that 

3 resonated that -- the fiber-optic bundles that you 

4 were describing was our Sentrix Array Matrix, which 

5 was used for GoldenGate genotyping.  

6           DEPOSITION OFFICER:  "Which was used for 

7 GoldenGate"?

8           THE WITNESS:  "GoldenGate" -- yes.  

9 Sorry -- "genotyping."

10           I forget that some of these words are not 

11 like normal words people use.  

12 BY MR. HANKINSON:

13      Q.   And GoldenGate is not offered anymore?  

14      A.   We -- yeah, we're recently going through 

15 the process of retiring it, yeah.  

16      Q.   And the Sentrix Array Matrix, can you 

17 describe its relationship to whatever GoldenGate 

18 genome typing is?  

19      A.   Yes.  

20           So the Sentrix Array Matrix, the 

21 fiber-optic bundles that you described in that very 

22 lengthy description, were -- are basically -- if you 



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 64

1 looked at the Sentrix Array -- Sentrix Array Matrix, 

2 it's about the size of a large piece of toast, and 

3 it had 96 pins that would stick up from it.  

4           And within each of those pins there were 

5 fiber-optic bundles on which beads resided.  Those 

6 beads carried nucleic acids -- probes -- that were 

7 used to assay -- what we've talked about -- various 

8 DNA samples.  And that was used -- that's the 

9 genotyping application.  

10           And so, you know, the relationship of the 

11 Sentrix Array Matrix to GoldenGate is it was what we 

12 would call the substrate.  So you do the assay on 

13 the substrate, if that makes sense.  

14      Q.   Is GoldenGate the name of a machine or 

15 something else?  

16      A.   No, it's the name of an assay.  

17      Q.   Go ahead and please explain further.  

18      A.   So the GoldenGate assay is the biochemical 

19 way by which those probes that I described bind to 

20 the DNA and then get read.  

21           So it's -- it's the -- the means 

22 scientifically by which the answers get generated -- 
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1      Q.   Uh-huh.  

2      A.   -- if that -- if that makes sense.  

3      Q.   And did Illumina at any point sell a 

4 product in which that GoldenGate assay subsisted -- 

5 you know, worked, functioned?  

6      A.   So we had many products where GoldenGate 

7 was used.  I mean, very successfully for years.  The 

8 BeadLab used GoldenGate.  

9           Its desktop little sister, the 

10 BeadStation, used GoldenGate.  

11      Q.   How much was a BeadStation, in money?  

12      A.   BeadStation was about a quarter of a 

13 million.  

14      Q.   Okay.  And you were listing the products 

15 in which the GoldenGate was used.  

16      A.   Yeah.  

17           So it might be helpful just to note 

18 that -- so each of the systems where genotyping was 

19 doable with an array technology, we would use 

20 GoldenGate.  

21           So assays are interchangeable on 

22 systems.  
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1      Q.   Could you just repeat exactly what you 

2 said again.  

3      A.   So each of the systems for -- for arrays 

4 that could use this technology, used GoldenGate.  

5           And so it's important to note that assays 

6 can be interchanged on the system.  

7           So there's another assay called Infinium 

8 that could also be used on the BeadStation.  

9           So this comes -- this comes back to the 

10 point earlier about the -- the solution in its more 

11 open configuration.  

12           So I don't know if that helps.  

13      Q.   Maybe.  

14           So what you're saying is that the desktop 

15 BeadStation would use GoldenGate, but it might also 

16 use other assays?  

17      A.   That's correct.  

18      Q.   And was the same true of BeadLab?  

19      A.   BeadLab was primarily a GoldenGate 

20 genotyping system.  

21      Q.   And what are the other machines or systems 

22 that would use the GoldenGate assay?  
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1      A.   It was primarily -- it was primarily those 

2 two.  

3           There was another scanner that came after 

4 BeadStation; that was iScan.  And -- but I can't 

5 remember whether GoldenGate was actually -- I don't 

6 think it was actually usable on that system.  

7      Q.   So what we've been discussing, GoldenGate 

8 was -- or subsisted in cassettes containing 

9 molecular-sensing optical-fiber bundles -- 

10      A.   That's right.  

11      Q.   -- right?  

12      A.   Yeah.  

13      Q.   Were there any other cassettes containing 

14 molecular-sensing optical-fiber bundles that you're 

15 aware of Illumina selling?  

16      A.   No.  

17      Q.   So let's turn to the -- are you aware, at 

18 any point, of Illumina selling scanners, 

19 hybridization stations, and fluidics delivery and 

20 computer systems sold as a unit?  

21      A.   Yes.  

22      Q.   And what products did Illumina sell that 
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1 fit that description?  

2      A.   So it was primarily the BeadLab and the 

3 BeadStation, and then potentially also iScan.  

4           But, you know, the hybridization stations 

5 were something we were, you know, gradually trying 

6 to simplify and remove.  

7           So I just don't know whether iScan had 

8 them or not.  

9           They are array technology, essentially.  

10      Q.   Oh, these are all types of array 

11 technologies?  

12      A.   These -- these are all systems that 

13 support microarrays -- microarray-based genetic 

14 analysis.  

15      Q.   And is a microarray the same thing as a 

16 molecular assay?  

17      A.   A microarray is a meth- -- a method.  

18           A molecular assay is a type of assay.  

19           So yes, it's a method that can be used for 

20 a molecular assay, if that makes sense. 

21      Q.   But microarray is not the product; the 

22 system that supports the microarray is the product 
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1 that Illumina sells?  

2      A.   Right.  So the product is the system, plus 

3 the reagent kits -- or, you know, the GoldenGate kit 

4 that you would use with it -- 

5      Q.   Uh-huh.  

6      A.   -- as well as the substrate.  

7           So the Sentrix Array Matrix that we talked 

8 about earlier, those things together would be what 

9 you would need to use it in the case of arrays.  

10      Q.   And to use the items that you just 

11 mentioned for a microarray -- which is the only 

12 thing they're used for; right?  

13      A.   Those -- these three items that I just 

14 described, yes, are microarray.  

15      Q.   They're the systems and components to 

16 support microarray?  

17      A.   They are the systems and components to 

18 support a microarray-based analysis; that's 

19 correct.  

20      Q.   And that is those systems and components 

21 only use, right, is to support microarray 

22 analysis?  
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1      A.   Yes.  

2      Q.   To be able to use those three things to do 

3 a microarray analysis -- I'm going to ask the 

4 question kind of colloquially to try to communicate 

5 better, and then maybe more specifically.  

6           Like to use those three items that you 

7 mentioned to do a microarray analysis, who do I have 

8 to be?  By which I mean, like I know I couldn't do 

9 it right now.  

10      A.   You could if you were trained.  

11      Q.   If I was trained.  Very nice.  

12           And so I guess that's where I'm trying to 

13 get.  

14           Like what kind of training would I need 

15 for this to be useful to me or for me to even -- 

16 yeah, for this to be useful to me?  

17      A.   So you would need basic laboratory skills, 

18 and then you would -- you would typically -- I mean, 

19 all of our customers are trained by Illumina field 

20 applications folks, so... 

21      Q.    And then a separate question:  What 

22 education or background would I need to be 
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1 interested in the answer -- 

2      A.   Uh-huh.  

3      Q.   -- that a microarray analysis -- using 

4 those three items that you mentioned -- can 

5 provide?  

6      A.   So I mean, I think -- the first part was 

7 what?  Discipline?  Is that what you asked?  

8           I'm sorry.  Say the first part.  

9           What kind of what would I have to be?  

10           MR. HANKINSON:  I won't do it better, so 

11 could we try to read it back.  

12           (THE RECORD WAS READ AS FOLLOWS:

13           Q.   And then a separate                

14           question:  What education or                

15           background would I need to be             

16           interested in the answer -- 

17           A.   Uh-huh.  

18           Q.   -- that a microarray                 

19           analysis -- using those three                     

20           items that you mentioned --              

21           can provide?)  

22           THE WITNESS:  Yeah.  So I mean, as to 
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1 education or background, I think it's more if I'm -- 

2 if I'm in a setting where I am interested in using a 

3 molecular approach, so I'm interested in 

4 understanding the genetic etiology of something, 

5 then I would be interested in using the technology.  

6           So I don't know if that's predicated 

7 necessarily on education or background.  

8 BY MR. HANKINSON:

9      Q.   So someone who is interested in a 

10 molecular approach and is interested in molecular 

11 etiology, e-t-i-o-l-o-g-y?  

12      A.   Yeah.  

13      Q.   And what is "etiology"?

14      A.   It's what's going on molecularly.  

15           So if I'm interested in -- in the 

16 genetics, let's say, as a simpler way of just -- you 

17 know, I think that there is something to understand 

18 in the DNA or RNA.  

19      Q.   This is someone who wants to know what's 

20 going on with the DNA or RNA sequence?  

21      A.   Or to screen something that's already 

22 known and look to see if it's there.  
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1      Q.   In a high-throughput way?  

2      A.   No, not necessarily.  

3      Q.   Not necessarily. 

4      A.   Yeah.  

5      Q.   Would a treating physician purchase the 

6 three items that you mentioned to do microarray 

7 assays in treating patients on an individual 

8 basis?  

9      A.   Today?  

10           MR. HORNE:  Lacks foundation.  

11 BY MR. HANKINSON:

12      Q.   If it changed over time, I'd like to know 

13 the answer and how it changed over time.  

14      A.   Well, those three, because we're 

15 obsoleting that product, they are not available 

16 today, so they would not be ordering it.  

17      Q.   At the time that they were available.  

18      A.   At that time that they were available, I 

19 mean, physicians don't typically run their own 

20 tests, at least not -- not that I'm aware.  

21           I mean, that said, there are clinicians 

22 that are actually -- have a research lab as well as 
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1 a clinical practice, and so if I were one of those 

2 people, then yes.  Those are the MD/Ph.D people that 

3 spend way too much time in school.  

4      Q.   "MD" what?  

5      A.   MD/Ph.Ds.  Yes, there are such people out 

6 there.  

7      Q.   Oh, my.  

8           So like a MD/Ph.D might have a lab that's 

9 a research lab and a clinical lab?  

10      A.   They'll have a clinical practice.  So 

11 they'll be seeing patients, but they'll also be 

12 doing research on something, probably their area of 

13 interest.  

14           You know, if I'm an oncologist and I'm 

15 also doing oncology research, or I'm a psychiatrist 

16 and I'm also doing Alzheimer's research or...

17      Q.   So the subset of treating physicians who 

18 are doing this kind of microarray would be highly 

19 educated people, these MD/Ph.Ds?

20      A.   Yeah, I think MD/Ph.Ds, by definition, I 

21 think, are highly educated.  

22      Q.   Those are the types of treating physicians 
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1 that would be using microarrays at the time that 

2 these products were offered?  

3      A.   So I think those are the type of people 

4 who would be likely to order something like that as 

5 a product, but -- 

6      Q.   Fair enough.  

7      A.   Right.  

8      Q.   Do you know what a chief of pathology 

9 is?  

10      A.   Yes.  

11      Q.   And what does a chief of pathology do?  

12      A.   So a chief of pathology, in my 

13 understanding, is -- oversees a pathology 

14 department, whether it's in a hospital or another 

15 setting, and calls the shots in that group, how they 

16 do things, what they offer.  

17      Q.   And is that the same person who is the 

18 head of a research lab who also has a clinical 

19 practice, or is that a different -- 

20      A.   No -- 

21      Q.   -- person?  

22      A.   -- not necessarily.  
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1           So pathology -- I mean, these guys are the 

2 folks that are looking at what's going on in the 

3 sample, whether it's known genetic variation or, you 

4 know, some kind of a change -- oncology genetic 

5 disease.  

6           That's a different category of -- of 

7 clinician.  

8           MR. HANKINSON:  Is this a good time for a 

9 break?  

10           MR. HORNE:  Sure.  

11           DEPOSITION OFFICER:  Off the record.  

12           (Whereupon, a recess was held

13           from 3:51 p.m. to 4:11 p.m.)

14           DEPOSITION OFFICER:  Back on the record.  

15           (Whereupon, Possemato Exhibit Number             

16           230 was marked for identification by              

17           the Deposition Officer and is                

18           attached hereto.)

19 BY MR. HANKINSON:

20      Q.   I'm going to hand you what's been marked 

21 as Exhibit 230.  

22           (Document reviewed by the witness.)
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1 BY MR. HANKINSON:

2      Q.   Is Exhibit 230 the result of a search that 

3 you entered into GenomeWeb?  

4      A.   Yes.  

5      Q.   What date did you enter the search on?  

6      A.   Two weeks ago, so it was 11/5.  

7      Q.   Do you know what algorithm GenomeWeb uses 

8 for searches?  

9      A.   No.  

10      Q.   Are all of the search results that you got 

11 for Illumigene in the links that are listed in 

12 Exhibit 230 related to Meridian Bioscience?  

13      A.   They appear to be.  There are some that 

14 are related to others, and you can clearly see which 

15 ones those are.  

16           There's one at the end that's related to 

17 Cepheid.  

18      Q.   I'm seeing Meridian. 

19      A.   On the last page, "On Heels of FDA 

20 Approval" -- 

21      Q.   Yes.  

22      A.   -- "Cepheid's Expert Test Performs Well in 
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1 Multi-Center Clinical Study."  

2      Q.   And the hit that is in bold under that 

3 one -- 

4      A.   Is Illumigene.  

5      Q.   -- is Illumigene; correct?  

6      A.   Right.  

7           But Meridian is not mentioned there; the 

8 name "Meridian" is not mentioned there.  

9      Q.   Do you contend that the reference to 

10 Illumigene is anything other than a reference to 

11 Meridian's Illumigene?  

12      A.   No, no.  I don't know specifically.  But 

13 it was just in response to your question about 

14 whether all of them pertained to Meridian.  

15           I didn't click on that link.  

16           MR. HANKINSON:  I'd like to give you 

17 what's been marked as Exhibit 206.  

18           (Whereupon, Possemato Exhibit Number             

19           206 was marked for identification by              

20           the Deposition Officer and is                

21           attached hereto.)

22 BY MR. HANKINSON:



12/4/2014 I llumina, Inc. v. Meridian Bioscience, Inc. Karen Possemato

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2014 202-232-0646

Page 79

1      Q.   Exhibit 206 is dated November 1st, 2013; 

2 right?  

3      A.   I don't know.  Give me a minute.  

4           Say that one more time, please.  

5      Q.   The date of Exhibit 206 is November 1st, 

6 2013?  

7      A.   The date of that release, yes.  

8      Q.   And the release is about "Verinata 

9 Health's Verifi Prenatal Test"?  

10      A.   Yes.  

11      Q.   Is that accurate?  

12      A.   Yes.  

13      Q.   The first sentence of this release states:  

14                "Illumina, Inc., 

15           (NASDAQ:ILMN) today announced  

16           that the Verifi Prenatal Test, 

17           offered by Verinata Health, an 

18           Illumina company, will be 

19           available to pregnant women in 

20           California through the state's 

21           Prenatal Screening Program."

22           Did I read that right?  
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1      A.   Yes.  

2      Q.   Did Illumina acquire Verinata Health at 

3 some point?  

4      A.   Yes.  

5      Q.   Did Verinata Health retain its business 

6 name after the acquisition?  

7      A.   It was called -- no.  It was called 

8 "Verinata, an Illumina Company."  

9      Q.   So after the acquisition, it was referred 

10 to as "Verinata," comma, "an Illumina Company"?  

11      A.   I don't think the comma was there.  I 

12 mean, it was in the logotype, but I guess if you 

13 wrote it out, it would probably be used that way.  

14      Q.   And the brand name of -- and did the 

15 Verifi Prenatal Test exist prior to the 

16 acquisition?  

17      A.   Yes.  

18      Q.   And it retained its brand name, Verifi, 

19 after the acquisition?  

20      A.   Yes, the service name was decided to be 

21 kept.  

22           MR. HANKINSON:  I'd like to direct your 
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1 attention to what's been previously marked as 

2 Exhibit 54.  

3           (Whereupon, Possemato Exhibit Number             

4           54 was marked for identification by              

5           the Deposition Officer and is                

6           attached hereto.)

7 BY MR. HANKINSON:

8      Q.   Are you familiar with a company called 

9 "Luminex"?  

10      A.   Yep. 

11      Q.   Is that a competitor of Illumina?  

12      A.   It is another assay methodology that's out 

13 in the market.  

14      Q.   Is that different from being a 

15 competitor?  

16      A.   Yeah.  I mean, because their technology 

17 has different applications than ours does in certain 

18 areas, so we don't -- we don't really regard them as 

19 one of our top competitors.  

20      Q.   Or a competitor at all?  

21      A.   Well, I mean, I guess to some extent we 

22 will -- we will overlap or do overlap, but it's not, 
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1 you know, someone we focus on.  

2      Q.   And I'm sorry.  I'm just asking if it's a 

3 competitor or not, and I'm not getting an answer.  

4      A.   When I was in marketing, we didn't really 

5 consider them a competitor, but perhaps some of the 

6 businesses consider them a competitor today.  I 

7 wouldn't know.

8      Q.   Some of businesses within Illumina?  

9      A.   Some of the business units within Illumina 

10 could.  

11      Q.   And when were you in marketing?  

12      A.   Well, remember, I left August of last 

13 year.  

14      Q.   And why did you not consider them a 

15 competitor?  

16      A.   Again, because the -- the types of 

17 offerings that they had were of different -- for 

18 different applications, different complexities, so 

19 there was minimal overlap for us.  

20           So they weren't showing up where we were 

21 showing up in the field.  

22      Q.   Under that definition, then, Meridian is 
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1 not a competitor of Illumina.  Would that be 

2 accurate?  

3      A.   Well, again, when I was in marketing, we 

4 didn't focus on Meridian, so I don't know whether 

5 one of the business units today would consider them 

6 a competitor.  

7      Q.   But to the same extent that your answer is 

8 that Luminex is not a competitor, that applies to 

9 Meridian as of the time that you were in 

10 marketing?  

11      A.   It's exactly the same in the sense that 

12 when I was in marketing, we didn't focus on them as 

13 a competitor, but whether the business units today 

14 is -- we have different focus, new business units.  

15 Whether they consider them a competitor, I just 

16 don't know.  

17      Q.   Yeah.  I'm just talking about up through 

18 2013 when you left marketing, when you did know.  So 

19 can we focus on that time frame?  

20      A.   We did not focus on them as a competitor 

21 in our marketing activities.  

22      Q.   And why when I ask, "Are they a 
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1 competitor?" do you keep saying, "We did not focus 

2 on them in our marketing as a competitor" instead --

3      A.   I -- I --

4      Q.   -- of just answering "Yes" or "No"?  

5      A.   Because I don't know whether product 

6 marketing or other folks of the company, in general, 

7 would consider them a competitor.  

8      Q.   But you personally did not?  

9      A.   I personally did not.  

10      Q.   And for the same reasons that you 

11 personally did not feel that Luminex was a 

12 competitor at the time?  

13      A.   Right.  Because we were not focusing on 

14 them in our marketing activities or tactics.  

15      Q.   Now, you gave a different reason before 

16 about why Luminex was not considered a competitor by 

17 you at the time, which had to do with it having 

18 different levels of complexity --

19      A.   And there's -- 

20      Q.   -- and -- 

21      A.   And there's different -- 

22      Q.   -- and not showing up in the same place. 
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1      A.   And there's different overlap, right.  

2      Q.   So --

3      A.   This would have been more of a competitor 

4 back when BeadXpress was in the market.  It's a 

5 lower-complexity platform.  

6           The whole-genome sequencing is 3 billion 

7 base pairs; this is like 100 snips.  It's just 

8 different.  They are complementary technologies.  

9      Q.   Which are complementary technologies?  

10      A.   Something that does 100 genetic variants 

11 versus something that assesses across a genome or 

12 assesses thousands of things across a genome.  

13      Q.   Correct me if I'm wrong, but you said 

14 something along the lines of "They are different 

15 levels of complexity so they weren't showing up in 

16 the same places"?  

17      A.   Yeah.  So we weren't competing for a sale 

18 of a sequencer with a Luminex xMAP system.  

19      Q.   And what were the reasons that you were 

20 not competing with them for the sale of a -- what 

21 did you say?  

22      A.   This system that's listed here, the xMAP 
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1 system (indicating).  

2      Q.   Uh-huh. 

3      A.   So it's -- they have an assay system.  

4           And you might note that they -- they do 

5 similar applications -- genotyping, gene expression.  

6           But if you look at their systems, if you 

7 go to some of these additional pages, you can see it 

8 says "50 tests in one reaction, a couple hundred 

9 tests in one reaction."  

10           And if you were to draw a parallel, our 

11 system tests 3 billion base pairs in one reaction -- 

12      Q.   Oh, my word.  

13      A.   -- or 100,000, you know, tests in one 

14 reaction.  

15           So they are complementary technologies in 

16 that, you know, a customer might have them both in 

17 the lab because for certain applications the lower 

18 complexity, the 50 to 100, works.  

19           And then for other applications, the whole 

20 genome, the sequencing 100,000, 3 billion base pairs 

21 works.  

22           And so you're not really competing with 
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1 them because of that reason.  

2      Q.   And what did you mean when you said, "They 

3 are not showing up in the same place"?  

4      A.   So they're not showing up in the same 

5 sale.  You know, they're not -- we're not competing 

6 with them because it's -- we're -- we're selling 

7 apples and oranges.  They're not another apple.  

8      Q.   And you're selling apples and oranges 

9 because of the comparison between the 100 or 200 

10 level of multiplexing versus the 100,000 level of 

11 multiplexing?  

12      A.   Yeah, exactly.  I mean, these are the same 

13 people -- people doing molecular biology and using 

14 applications like genotyping and gene expression.  

15      Q.   Yeah.  

16      A.   But at one end of the spectrum versus the 

17 other, there are different systems that -- that do 

18 those things, so you -- often you do both.

19      Q.   So if there was a product offering that 

20 was from Luminex, and it was on the level of 

21 100,000 -- and -- I'm sorry.  I'm losing track of 

22 the terminology.  
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1      A.   Yeah.  

2      Q.   But the multiplexing is on the level of 

3 100,000 -- how would you phrase that?  

4      A.   Yeah, so it's a higher-complexity assay.  

5      Q.   A higher-complexity assay -- 

6      A.   Yeah.  

7      Q.   -- meaning that there are many more base 

8 pairs being tested at the same time?  

9      A.   Yeah, many more, you know, sort of 

10 differences in the genome being tested at the same 

11 time.  

12      Q.   At the same time.  

13           Then that would be apples to apples.  

14      A.   Yeah, it would probably become more of an 

15 issue, and it would be more of a -- seen as more of 

16 a competitor.  

17      Q.   And in contrast, the "apples to oranges" 

18 is when you're comparing something on the level of 

19 100,000 to something on the level of 100 or 200?  

20      A.   Yeah.  

21      Q.   So then it would be even more of a 

22 completely different thing, even farther apart than 
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1 apples and oranges if you were talking about a level 

2 of complexity of one?  

3      A.   Well, it's very similar to this.  

4      Q.   "This" meaning?  

5      A.   The Luminex technology.  

6      Q.   So even farther -- 

7      A.   So it's not as lower complexity.  

8      Q.   But even farther away from the apple, 

9 which would be -- 

10      A.   100,000.  

11      Q.   Offered by Illumina?  

12      A.   That's right.  I mean, it's -- it's a 

13 different complexity assay.  

14      Q.   Which is as different as apples and 

15 oranges?  

16      A.   It's very different and, again, 

17 compatible; right?  

18           You would have both in the same lab.  

19 In -- in all likelihood, you would have them both in 

20 the same place, because you would have applications 

21 on both types of technology.  

22      Q.   At some point did Illumina begin to market 
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1 diagnostic solutions under the brand name "Illumina 

2 Dx"?  

3      A.   Yes.  

4      Q.   About when was that?  

5      A.   Well, Mickie had championed that, and she 

6 joined, I think --

7      Q.   Ms. Henshall?  

8      A.   Ms. -- yes, Mickie Henshall.  

9           And she championed that.  It was after 

10 the -- the BeadXpress launch.  So it would have been 

11 somewhere between 2006, 2008, but that brand 

12 strategy was worked up, and you started to see 

13 Illumina Dx.  

14      Q.   And would it be accurate -- you started to 

15 see Illumina Dx internally.  And then when did that 

16 become external facing?  

17      A.   Well, when BeadXpress was launched, there 

18 were -- there was an intention to put it out there.  

19 I don't know exactly when the first thing showed up. 

20      Q.   The first thing being use of Illumina -- 

21      A.   The first -- 

22      Q.   -- Dx?  
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1      A.   -- external use; that's right.

2           DEPOSITION OFFICER:  You have to take 

3 turns, please.  Please wait for him to finish.  You 

4 are both talking at the same time.

5           THE WITNESS:  I'm sorry.  I'm so sorry.  

6           DEPOSITION OFFICER:  That's okay.  

7           (WHEREUPON, A DISCUSSION WAS HELD

8           OFF THE RECORD.)

9           THE WITNESS:  So when the first time it 

10 showed up externally happened, I just couldn't 

11 recall, you know -- 

12 BY MR. HANKINSON:

13      Q.   Uh-huh.  

14      A.   -- but it was right around or after that 

15 time of launch.

16      Q.   And at that time -- whenever it was, 

17 whether it was 2008 or 2009 --

18      A.   Yeah. 

19      Q.   -- Illumina Dx would be a brand that was, 

20 as you were saying, complementary to products 

21 offered by Luminex?  

22      A.   So Illumina products, in general, being of 
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1 a higher complexity, are complementary to other 

2 lower-complexity technologies like -- like Luminex.  

3           BeadXpress was a competitor to Luminex 

4 direct, like, you know, because it's in the same 

5 complexity level, 0 to 96.  

6           So some of these systems listed here in 

7 this exhibit were being -- they were trying to sell 

8 them to the exact same customers under the exact 

9 same, you know, sales situation.  

10      Q.   I was hoping to kind of do this more 

11 generally, but let's talk about time frames and how 

12 things changed over time.  

13      A.   Okay.  

14      Q.   So you've got Luminex as a company, and 

15 you have Illumina as a company.  

16           And in 2008 BeadXpress launches; right?  

17      A.   Yes.  Sorry.  Yes.  I'm nodding.  

18      Q.   In 2008 when BeadXpress launched, Luminex 

19 was already in the market with what product that 

20 competed with BeadXpress?  

21      A.   You know, I'm -- I'm not certain what 

22 products they had in the market at that time, but I 
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1 believe their xMAP system was in the market at that 

2 time.  

3      Q.   And that it was a product that competed 

4 with BeadXpress?  

5      A.   Right.  That's correct.  

6           It -- it was a very similar product with 

7 similar complexity and applications.  

8      Q.   And at some point, either in 2008 or 2009, 

9 BeadXpress was one of the solutions marketed under 

10 Illumina Dx.  

11           Is that what you're saying?  

12      A.   Say that one more time.  

13      Q.   In 2008 or 2009, at some point, BeadXpress 

14 became a solution marketed under the brand Illumina 

15 Dx.  

16           Is that what you're saying?  

17      A.   I'm saying that BeadXpress was -- was -- 

18 it was always marketed under the Illumina brand, but 

19 we had this sub-family that was Illumina Dx.  

20           I mean, when you look at brand strategy, 

21 that's what was going on.  

22      Q.   In 2008 or 2009, at some point, Illumina 
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1 Dx became external facing; right?  

2      A.   That's correct.  

3      Q.   And at that time it had applicability to 

4 BeadXpress; right?  

5      A.   Yes.  

6      Q.   And at that same time, the Luminex xMAP 

7 system was still available in the market; right?  

8      A.   I believe so.  I don't know that for 

9 certain, yes.  

10      Q.   So at that time -- and what was your role 

11 at that time?  

12      A.   I was -- I think at that time I was 

13 director of corporate marketing.  

14      Q.   Did part of your role have to do with 

15 branding?  

16      A.   Yes.  

17      Q.   At that time, did you find the marketing 

18 of a similar product with a similar application from 

19 Luminex to be confusing with a similar product with 

20 a similar application from Illumina Dx?  

21      A.   Why would it be confusing?  

22           I'm sorry?  I don't -- maybe I don't 
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1 understand the question.  

2      Q.   Why would it not be confusing?  

3      A.   There are many products that out there 

4 that, you know, when you launch a product, might 

5 have similar attributes.  

6           I mean, that's just competitive selling.  

7           So that's why I think maybe I don't 

8 understand the question.  

9      Q.    So it would be even less likely to be 

10 confusing, in your opinion, if the products did not 

11 have similar attributes?  

12      A.   I'm just not sure what -- what you're 

13 pointing to as confusing.  

14      Q.   I'm not.  I'm asking a new question.  

15      A.   Oh, okay.  Can you ask it one more time?  

16 I'm sorry.  I'm just not understanding.  

17      Q.   Sure.  

18           When I was asking about whether you found 

19 it confusing, you said, "I don't know why you're 

20 asking whether it's confusing.  There are often 

21 similar products with similar attributes available 

22 on the market."  
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1           And so I guess I'm trying to say, in your 

2 opinion, it takes something more than having similar 

3 products with similar attributes to be confusing?  

4      A.   Yeah.

5           MR. HORNE:  Vague.  

6           THE WITNESS:  Yes.  

7 BY MR. HANKINSON:

8      Q.   And there are two names that I am 

9 referencing:  Luminex and Illumina Dx.  

10      A.   Okay. 

11      Q.   And you're saying, "I find them so much 

12 not confusing that I don't understand the nature of 

13 your question."  

14           MR. HORNE:  Misstates testimony.  

15           THE WITNESS:  I -- I don't find it 

16 confusing that there would be two products with 

17 similar attributes on the market.  

18           Now, if you're asking the names and 

19 whether those are confusing, I think they're very 

20 different brand names.  

21           I mean, you have a company name over 

22 which -- Illumina has a monolithic brand name which 
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1 overshadows all products; and then you have the 

2 Luminex brand name, which they really weren't 

3 positioning in quite the same way.  

4           So they have more of a partnering 

5 strategy.  It was more like the "Intel inside" a 

6 little bit.  

7           So there wasn't -- there wasn't this 

8 confusion.  It's all about positioning.  So I guess 

9 the market understood the difference, and so it 

10 wasn't a con- -- a point of confusion for 

11 customers.  

12 BY MR. HANKINSON:

13      Q.   You just said, "I guess the market 

14 understood the difference."  

15      A.   I guess -- 

16      Q.   Did I get that right?  

17      A.   I guess my point is that the market seemed 

18 to understand the difference.  

19      Q.   What is your basis for saying that?  

20      A.   My basis for saying that is, you know, we 

21 didn't get any issues elevated to us from our sales 

22 reps saying that they were -- I mean, certainly they 
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1 were competing in BeadXpress sales with Luminex.  

2           But, you know, there wasn't any kind of 

3 up -- uproar about that it was a branding issue.  

4           And, you know, with -- either it could be 

5 because Illumina -- I mean, Illumina, with our 

6 branding strategy and -- and with the "Illumi" 

7 prefix.  

8           There's been an awful lot of focus on the 

9 "i," and you note in our logo it's pumpkin.   

10           And there's, you know, the Illumina 

11 Community and Illuminotes and dah, dah, dah, dah.  

12           So the association there, I think, we've 

13 done a good job of reinforcing it, so there wasn't a 

14 confusion between Illumina Dx and Luminex.  

15      Q.   When you said that it seemed the market 

16 understood the difference, and I asked what your 

17 basis was, you said that "No issues were elevated to 

18 us from sales reps, no kind of uproar about it being 

19 a branding issue."  

20           Were there no reports of customers being 

21 confused between the two?  

22      A.   No reports that I'm aware of.  
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1           MR. HANKINSON:  I'd like to refer you to 

2 Exhibit 214.  

3 ///

4 ///

5           (Whereupon, Possemato Exhibit Number             

6           214 was marked for identification by              

7           the Deposition Officer and is                

8           attached hereto.)

9 BY MR. HANKINSON:

10      Q.   Take a moment to familiarize yourself with 

11 Exhibit 214, and then please also look at paragraph 

12 40 of your declaration, which is Exhibit B.  

13      A.   Paragraph 40?  

14           Sorry.

15      Q.   Yes. 

16      A.   Okay.  Thank you.  

17      Q.   On page 11.  

18      A.   Okay.  All right.  

19           (Document reviewed by the witness.)

20 BY MR. HANKINSON:

21      Q.   The documents that are collected in 

22 Exhibit 214 are from the year -- excuse me.  
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1           The document -- no.  There are -- are 

2 there multiple documents in Exhibit 214?  

3           For instance, the first three pages seem 

4 to be one.  The next page -- two pages seem to be 

5 another.  And then the following page seems to be 

6 separate.  And I'm not sure if the last two pages 

7 are part of that or not.  

8           (Document reviewed by the witness.) 

9 BY MR. HANKINSON:

10      Q.   I'm sorry.  Am I missing something?  

11           I asked you if there were multiple 

12 documents --

13      A.   Oh.  I thought -- I didn't know -- 

14      Q.   -- in Exhibit 214.  

15      A.   -- that you were asking me.  

16           Sorry.  

17           Yeah, there appears to be multiple 

18 documents in here.  

19           I didn't realize you were asking me.  I 

20 thought you were --

21      Q.   No problem.  

22           The first document in Exhibit 214 dates 
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1 from 2010 -- 

2      A.   Yep.  

3      Q.   -- as dated on the third page; is that 

4 correct?  

5      A.   That's correct.  

6      Q.   The second document in Exhibit 214 is 

7 dated April 9th, 2012; is that right?  

8      A.   That's correct.  

9      Q.   And there's a copyright date of -- never 

10 mind.  

11           The next three pages -- how many documents 

12 are the next three pages?  One or two?  

13      A.   Okay.  You have the data sheet, and then 

14 you have the -- 

15           DEPOSITION OFFICER:  I couldn't hear you.

16           I can hear, "You have the data sheet, and 

17 then you have the..."?

18           THE WITNESS:  Sorry.  I'm kind of mumbling 

19 because I'm talking to myself here as I'm counting.

20           DEPOSITION OFFICER:  Exactly.  I need to 

21 hear you.

22           THE WITNESS:  So you have the data sheet, 
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1 which is the first three pages.  

2           And then you have the FGED Society 

3 document, which is two pages.  

4 BY MR. HANKINSON:

5      Q.   And that's from 2012?  

6      A.   Yes.  

7           And then there is a document that is an 

8 Illumina -- it says that "Illumina appreciates the 

9 importance of MIAME," which is another document.  

10           And then there is a document that 

11 describes a Universal array, and that's two pages, I 

12 think.  Yes, that's right.  

13      Q.   The one-page that starts "As a microarray 

14 manufacturer..." --

15      A.   Yes.  

16      Q.   -- what is the date of that document, if 

17 you know?  

18      A.   I don't know.  

19      Q.   The next two pages, the final two pages of 

20 Exhibit 214, what is the date of that document --

21      A.   I don't -- 

22      Q.   -- if you know?  
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1      A.   I don't know.  

2      Q.   Can I buy a unique 23-bp single-stranded 

3 DNA oligo from Illumina?  

4      A.   Not today.  

5      Q.   Was there a time at which I could buy 

6 that?  

7      A.   No.  There was a time at which you could 

8 buy oligos from us.  So what I don't remember is 

9 what the minimum length of the oligo was.  

10      Q.   Was there a time at which I could buy a 

11 unique 23-bp single-stranded DNA oligo from Illumina 

12 for use in BeadArray technology?  

13      A.   If you're referring to IllumiCodes, they 

14 were an integral part of our array technology.  

15      Q.   They were not sold separately, so to 

16 speak?  

17      A.   They were not sold separately.  That's 

18 correct.  

19      Q.   I'd like now to refer to paragraph 41 of 

20 your declaration, and hand you what's being marked 

21 as Exhibit 215.  

22           (Whereupon, Possemato Exhibit Number             
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1           215 was marked for identification by              

2           the Deposition Officer and is                

3           attached hereto.)

4 BY MR. HANKINSON:

5      Q.   Does Exhibit 215 have multiple documents 

6 in it?  

7           (Document reviewed by the witness.)

8           THE WITNESS:  Yes.  

9 BY MR. HANKINSON:

10      Q.   Are all of the documents in Exhibit 215 

11 dated from 2011?  

12           (Document reviewed by the witness.)

13           THE WITNESS:  No.  

14 BY MR. HANKINSON:

15      Q.   Please point me to each exception. 

16      A.   Okay.  So -- I'm sorry -- but three pages 

17 from the back of the document.  

18           MR. HORNE:  You can use production numbers 

19 on the bottom if they exist.  

20           THE WITNESS:  Yeah.  And this page -- so 

21 it's the third-to-the-last page, and it has a 

22 screenshot of Illuminotes Today, and it's dated 
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1 April of 2014.  

2           And then the subsequent screenshot 

3 following that is -- it looks like the inaugural 

4 Illuminotes in April of 2006.  

5           And then the last page is just a 

6 continuation of that, it appears.  Yep.  

7 BY MR. HANKINSON:

8      Q.   Do you see, prior to those documents, 

9 within Exhibit 215, that each page has a little 

10 prefix -- a number at the bottom ILLUM-086-, and 

11 then a different number, and then it goes into the 

12 -70s?  

13      A.   Yes, I do see that.  

14      Q.   The last three pages that you just 

15 referred to do not have such a number; is that 

16 correct?  

17      A.   That's correct.  

18      Q.   Do you see black boxes near "From,"  

19 "Message," and "To" on the second-to-the-last page            

20 of Exhibit 215?  

21      A.   I do see black boxes, yes.  

22      Q.   Is it your understanding that information 
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1 in the original of these two pages has been blocked 

2 by the black boxes so that we can no longer see it?  

3      A.   Well, what appears to be on here is just 

4 that the e-mail address has been blocked -- has been 

5 blacked out.  

6      Q.   The "From," the "To," and something else 

7 next to "Message"; is that right?  

8      A.   Yeah, I don't know what that is or what 

9 that would be, but that's right.  

10      Q.   Do you know who this was sent from and 

11 to?  

12      A.   From my recollection -- 

13           MR. HORNE:  Vague.  

14           Sorry.  

15           THE WITNESS:  Sorry.  

16           From my recollection, it was sent from an 

17 e-mail box that we had created that was Illumina 

18 Community, and it was sent to our distribution list 

19 of customers at the time, because this newsletter 

20 was for customers who were using our products.  

21 BY MR. HANKINSON:

22      Q.   Oh.  This wasn't a subscription service?  
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1      A.   Well, it was a subscription service, but 

2 with a subset of just customers.  

3      Q.   I mean, they didn't pay to receive this --

4      A.   Oh, no.  

5      Q.   -- like a --

6      A.   No.  

7      Q.   -- circulated newspaper?  

8      A.   No.  

9           (Whereupon, Possemato Exhibit Number             

10           202 was marked for identification by              

11           the Deposition Officer and is                

12           attached hereto.)

13           (Document reviewed by the witness.)

14 BY MR. HANKINSON:

15      Q.   I'd like to refer to you to what is marked 

16 as Exhibit 202.  Could you please look at the page 

17 that is marked ILLUM-0841. 

18      A.   Yes.  

19           (Document reviewed by the witness.)

20           THE WITNESS:  Okay.

21 BY MR. HANKINSON:

22      Q.   Do you know what that is?  
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1      A.   That's a genome analyzer.  

2      Q.   Do you know what date that was sold?  

3      A.   It began to be sold in 2007, but there 

4 were -- as I mentioned earlier, there were several 

5 iterations of the genome analyzer.  

6      Q.   You don't know which one this is?  

7      A.   These were skinned similarly, so it's 

8 difficult to tell; this picture is not very clear.  

9      Q.   Can you please refer to the page that ends 

10 -845?  

11           I'm sorry.  First go to page -843.  

12      A.   -843.  Okay.  

13      Q.   What is the date of what I'm seeing on 

14 page -843?  

15      A.   I do not know the date, but it 

16 approximately would have been pre -- like at least 

17 before 2005, 2006.  

18      Q.   Could you refer, please, to paragraph 11 

19 of your Declaration, Exhibit B.  

20      A.   Okay.  

21      Q.   The second-to-last sentence is:   

22                "All of Illumina's products 
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1           and services are branded with the 

2           Illumina mark."  

3           Do you see that?  

4      A.   Yes, I see that.  

5      Q.   What is your basis for saying that?  

6      A.   The basis is because Illumina is a master 

7 brand, and the branding strategy.  The logo appears 

8 on all the products, and the Illumina name is in the 

9 first part of all the formal product names.  

10           So it's a monolithic branding strategy.  

11      Q.   Illumina partners with many other 

12 businesses; is that correct?  

13      A.   Yes.  

14      Q.   And it also has acquired many businesses 

15 over the years?  

16      A.   We've acquired some companies, yes.  

17      Q.   Those partners and acquired companies, 

18 prior to becoming partners and acquired companies, 

19 have had products that they sell or services that 

20 they sell; is that correct?  

21      A.   Not all partners.  

22      Q.   But many have?  
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1      A.   Many -- some partners, yeah, have sold 

2 products and services.  

3      Q.   Are there transitional periods after the 

4 partnership or after the acquisition in terms of 

5 branding?  

6      A.   Absolutely.  

7           MR. HORNE:  Vague -- last question's 

8 vague.  

9           Sorry.  

10 BY MR. HANKINSON:

11      Q.   Why did you choose -- could you look at 

12 paragraph 42 of your declaration.  

13      A.   Yes.  

14      Q.   Why did you choose to attach "Illumina 

15 Publicly Reported Annual Financial Results" for the 

16 years 2003 through 2013 to your declaration?  

17      A.   It's indicative of the growth of the brand 

18 and the company's footprint.  

19      Q.   The company becoming larger?  

20      A.   And -- and be successful, yeah, and 

21 growing.  

22           (Brief pause in proceedings.)
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1           MR. HANKINSON:  I probably should have 

2 asked this two minutes ago.  

3           Could we take a break?  

4           MR. HORNE:  Yes.  

5           MR. HANKINSON:  Thanks.  

6           DEPOSITION OFFICER:  Off the record.  

7           (Whereupon, a recess was held

8           from 4:58 p.m. to 5:16 p.m.)

9           DEPOSITION OFFICER:  Back on the record.  

10           MR. HORNE:  I don't know what the 

11 protective order says about confidentiality and how 

12 long things remain confidential, but I want a chance 

13 to look.  

14           We didn't designate Naomi's.  

15           And I don't think this whole thing, if any 

16 of it, would be trade secret, but I want to have a 

17 chance to review it before you go showing it to 

18 clients.  

19           So to the extent the protective order 

20 doesn't have an automatic safe period, so to speak, 

21 we want to maintain the highest level of designation 

22 for the two until we get a chance to review the 
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1 transcripts.  

2           MR. HANKINSON:  How long do you want?  

3           MR. HORNE:  I don't know.  It depends -- 

4 after we get the thing, a week or two after we get 

5 it.  

6           If for some reason you feel you need to 

7 show it to the client or something to prepare your 

8 stuff, we can talk.  But I just wanted to -- 

9           MR. HANKINSON:  Yeah, that's my only 

10 question.  We have a deadline at some point.  

11           DEPOSITION OFFICER:  Do you want this on 

12 the record?  

13           MR. HORNE:  Let's go off the record.

14           MR. HANKINSON:  Off the record.

15           DEPOSITION OFFICER:  Off the record.  

16              (Whereupon, at the hour of

17              5:20 p.m., the proceedings

18                   were concluded.)

19

20

21

22
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1 STATE OF CALIFORNIA  )

2                      ).SS

3 COUNTY OF SAN DIEGO  )          

4           DEPOSITION OFFICER'S CERTIFICATE

          I, Tracy M. Fox, hereby certify:

5           I am a duly qualified Certified Shorthand 

6 Reporter in the State of California, holder of  

Certificate Number 10449, issued by the Court 

7 Reporters Board of California and which is in full 

8 force and effect.  (Bus. & Prof. S 8016)

9           I am not financially interested in this 

10 action and am not a relative or employee of any 

11 attorney of the parties, or of any of the parties. 

12 (Civ. Proc. S 2025.320(a))

13           I am authorized to administer oaths or 

14 affirmations pursuant to California Code of Civil 

15 procedure, Section 2093(b) and prior to being 

16 examined, the witness was first duly sworn by me.  

17 (Civ. Proc. S 2025.320, 2025.540(a))

18           I am the deposition officer that 

19 stenographically recorded the testimony in the   

20 foregoing deposition and the foregoing transcript is 

21 a true record of the testimony given.  

22 (Civ. Proc. S 2025.540(a)) 
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Opposition No.: 91 194218.

DECLARATION OF KAREN POSSEMATO

l, Karen Possemato, declare as follows:

1. I have personal knowledge of the matters set forth herein and if called upon to

testify, I could and would competently testify thereto.

2. I have been employed with lllumina, lnc. ("lllumina") since April 2004. ln my

current role as Chief of Staff I am responsible for communications, operations, and projects for

the offices of the CEO and the President. ln my previous role as Senior Director, Corporate

Marketing, I was responsible for building lllumina's marketing organization and developing the

strategic and tactical marketing of the company. I am familiar with the history of lllumina,

including the development and marketing of its products and services. I am also familiar with

lllumina's use of the marks ILLUMINA@, ILLUMINADX@, ILLUMINOTESt", and

ILLUMICODETM.

3. lllumina is a global company that develops, manufactures, and markets genetic

analysis tools and integrated systems for the analysis of genetic variation and function, and

provides services related to the same. More specifically, lllumina develops and sells innovative

affay- and sequencing-based solutions for DNA and RNA analysis that serve as tools for

fi
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disease research and diagnosis, drug development, and for the development of molecular tests

in the clinic. lllumina products and services serve life-sciences research, applied markets, and

the molecular diagnostics market (which is part of the clinical diagnostic market), True and

correct copies of lllumina marketíng brochures .and pages from lllumina's website

<<www.illumina.com>> expounding on lllumina's commercial activities are aftåched hereto as

Exhibit 201.

4. DNA sequencíng is the process of determining the precise order of nucleotides,

which are organic molecules that serve as subunits within a DNA molecule. DNA sequencing

generally includes any method or technology that is used to determine the order of nucleotídes

in a strand of DNA.

5. By contrast, genotyping generally includes determining differences in the genetic

make-up (genotype) of an individual or substance by examining specific portions of a

DNA sequence and comparing that portion to a reference sequence.

6. Genotyping is often performed usíng "array" technology. Array technology

generally refers to a collection of microscopic regions of DNA attached to a solid surface. Each

region contains a specific DNA sequence, known as a probe. An array is used to determine

whether a DNA sample contains the precise DNA sequence that corresponds to the probe on

the regíon. For example, a sample from a human would þe treated and then placed on the

aftay. The array is then placed into a certain type of machine called a reader, which can

determine whether a certain type of DNA sequence is present in the sample. This can indicate,

for example, the presence of á disease, such as an infectious disease.

7. Sinoe its founding, lllumina has extensively used ILLUMINA@ as a house and

product mark for its products and services. lllumina was founded in 1998 based on array

technology.

L lllumína first offered its array technology as part of its FastTrackrM seruices,

through which customers would send a sample that lllumina would genotype at its own lab using

2



its array technology.

9. ln 2002, lllumina began offering the applications that were previously available

through its FastTrackrM services as the lllumina@ BeadlabrM. Essentially, lllumina would install

a lab at its customers institutions based on the lab footprint of lllumina's own FastTrackrM

services lab. The lllumina@ BeadLabrM was customizable to meet each customer's specific

needs, and included a number of readers, such as lllumina's BeadArrayrM Reader, among other

components used in the FastTrackrM services lab. By installing the lllumina@ BeadLabrM at its

customer's institutions, lllumina's customers were able to perform the same type of genotypíng

services offered through lllumína's FastTrackrM servlces.

10. lllumina's next product, the lllumina@ BeadStationm, was also sold under the

ILLUMINA@ mark beginning in 2005. The BeadStationrM was a small-scale version of the

lllumina@ BeadLabrM, being offered at a fraction of the cost-several hundred thousand dollars

versus millions. The BeadStationrM included one BeadArrayrM reader and was used by

customers who did not need the capability of running thousands of arrays at a time.

11. lllumina has since developed a comprehensive line of products that address the

scale and throughput of genetic analysís required to achieve the goals of precision/personalized

medicine. Currently, lllumina's product line includes marketleading solutions for targeted to

whole-genome sequencing and array based analysis. lllumina's products and services serye a

range of interconnected markets, including life sciences, oncology, reproductive health,

forensics, agrigenomics, population sequencing, consumer genomics and public health and its

products are used by a broad range of genomic research centers, academic institutions,

government laboratories, hospítats clinical research organizations, clinical diagnostic labs, and

clinical reference labs, as well as pharmaceutical, biotechnology and consumer companies.

All of lllumina's products and services are branded with the ILLUMINA@ mark. Representative

examples of the use of the ILLUMINA@ mark are attached hereto as Exhibit 202.

12. Although lllumina began as a research company, it always aimed to enter the
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clinical diagnostics market. For example, although lllumina's first products were used for

genotyping, a major focus of genomics is to be able to more effectively diagnose and treat

patients.

13. Thus, in 2005, in order to expand its footprint in the molecular/clinical diagnostii'

market, lllumina acquired a company named CyVera Corp, fnaì acquisition gave lllumina

access to a certain type of array technology called VeraCode@. As is the case with all 'öf

lllumina's products, lllumina branded its VeraCode@ product with its ILLUMINA@ mark. lllumina

planned to develop VeraCode@ into a diagnostics product. VeraOode@ was similar to lllumina's

other array technology. But rather than regions of nucleic acid on a chip, VeraCode@ can

include nucleic acid on glass beads suspended in a solution in a vial. The beads would be put

into lllumina's BeadXpress@ reader, which would read them individually.

14. ln 2005, after purchasing CyVera, lllumina hired Mickie Henshall as the

Associate Director Product Marketing, Diagnostics. lllumina hired Ms. Henshall to work

exclusively on the marketing and promotion of lllumina's diagnostic products and services.

15. ln addition to acquiring CyVera, lllumina collaborated with other companies as

early as 2006 to bring its array technology to the diagnostic market. For example, in 2006,

lllumina entered into an agreement to work with deCODE Genetics, lnc., to develop and

commercialize DNA-based diagnostics in several major disease areas. Prior to its collaboration

with lllumina, deCODE had developed various biomarkers that show an association to disease

outcomes such as Alzheimer's and various other inherited diseases. lllumina and deCODE

used lllumina's array technology to develop diagnostic tests for variants in genes linked to heart

attack, lype-2 diabetes, and breast cancer. lllumina and deCODE publically announced this

collaboration. Attached hereto as Exhibit 3 is a true and correct copy of a public article from

genomeweb.com dated May 15,2006, describing the collaboration

16. lllumina also collaborated with ReaMetrix, lnc. in 2006. The companies planned

to co-develop molecular diagnostic panels for a range of disease areas, including diabetes and



card¡ovascular disease. The companies agreed that lllumina would provide its VeraCode@

technology, and ReaMetrix would develop, validate, and market diagnostic tests based upon

lllumina's BeadXpress@ diagnostic platform. lllumina and ReaMetrix publically announced this

collaboration in July 2006. Attached hereto as Exhibit 203 is a true and correct copy of an

lllumina press release dated July 20, 2006, regarding the collaboration.

17. ln January 2008, lllumina created a Diagnostics Business Únit in order to expand

its presence in the molecular diagnostics market (which is part of the clinical diagnostic market)

and manage its diagnostics products. By this time, lllumina had also formed a regulatory and

quality group to support its growth in the molecular diagnostics market.

18. ln October 2009, lllumina filed two submissions for FDA clearance in connection

with its BeadXpress@ platform. The first submission was for in-vitro diagnostic use of the

BeadXpress@ System with cleared genotyping tests. lllumina's second submission was for its

VeraCode@ in-vitro diagnostic genotyping test for Factor V and Factor ll. Patients with Factor V

and Factor ll mutations have an inherited blood clotting disorder known as thrombophilia, which

increases the patient's risk for venous thrombosis. The FDA cleared both of lllumina's

submissions in April 20'lO.

19. ln January 2O11, lllumina acquired Epicentre Biotechnologies Corporation.

Epicentre manufaotures specialty enzymes and bioloEical preparations for use in molecular

biology research and medical diagnostics. For example, Epicentre markets the QuickExtractrM

Bacterial DNA Extraction Kit, This kit provides a símple method for extracting DNA for use with

applications such as creation of lab-developed tests, and has been tested with a range of

bacteria, including Streptococcal bacleria, E. Coli, and Salmonetta typhimurium. Àccordingly,

this kit is useful across a number of fields, including in life-sciences research, applied markets,

and the molecular diagnostics market. Attached hereto as Exhibit 204is a true and correct copy

of a QuickExtractrM Bacterial DNA Extractíon Kit information sheet. Attached hereto as Exhibit

205 is a true and correct copy of an lllumina press release dated January 11, 2011, about this
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acquisìt¡on and the products now manufactured by lllumina. Although the "EpiOentre" brand

was kept as a child brand after the initíal acquisition, lllumina soon began branding the

QuickExtractrM Bacterial DNA Extraction Kit as "EpiCentre, an lllumina company."

20. ln 2011, lllumina began a reorganization that created three business units-

Diagnostics, Lífe Sciences, and Translational & Consumer Genomics ('TCG"). lllumina's

Diagnostics unit was focused on FDA-cleared in-vitro diagnostic offerings.

21. ln October 2013, lllumina announced its mosl-recent reorganization undertaken

to maintain growth in its existing markets and to enable lllumina to move into new markets. For

example, lllumin,a has reorganized into five business units, including a new Oncology business

unit to serve the gancer diagnostics field.

22. lllumina also entered the diagnostics market with its DNA sequencing business.

23. ln 2007, lllumina acquired Solexa, lnc., a company that had developed a new

method for genome sequencing referred to as next generation sequencing ("NGS'). As

sequencing technology has improved over the years, the cost of sequencing a human genome

has decreased from $3 billion to $1,000. These advances have made sequencing technology

more accessible, which in turn has increased the applications for sequencing, and in particular

NGS technology, including for use in clinical diagnostics. lllumina has been credited with

achieving many of the technological advances that reduced the cost of sequencing a human

genome.

24. lndeed, many genome seguencing projects have shared the common goal of

understanding how genetics influence human heafth. For example, beginning with the Human

Genome Project, which was the first effort to sequence an entire human genome, a number of

public projects have ensued to find the genetic underpinnings of human health. More

specifically, the lnternational HapMap Project began in 2002 with the goal of developing a

haplotype map ("HapMap') of the human genome. The purpose of the map was to catalogue

common genetíc variations among humans to establish connections with diseases. The project
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used lllum¡na arrays. ln2O07, the National Human Genome Research lnstitute (NHGRI) began

its ClínSeq project, which examined genome sequencing in clinical research. The project used

lllumina sequencers. The lnternational Cancer Genome Consortium, which was founded in

2008, aimed to generate a catalogue of genetic abnormalities in tumors which are. of clinical

importance. lllumina was selected as a preferred vendorin2011. The 1000 Genomes project

began in 2008. This was an effort to sequence 1000 genomes to create q picture of human

genetic variation with clinical utility. lllumina scientists were collaborators on the program.

25. Since the completion of the Human Genome Project in 2001, genetic sequencing

has been moving into clinical diagnostic applications. One of the first goals was to enable more

economic whole-genome sequencing so that whole-genome sequencing can realistically and

practically be used for diagnostic applications. lllumina made this possible with the launch of its

HiSeq@ sequencer in 2010. Since then, lllumina has launched additional sequencing

instruments that have further increased the utility of sequencing in clinical diagnostic

applications. For example, lllumina launched its MiSeq@ instrument in2011, which is smaller

and less expensive than lllumina's HiSeq@, and allows for more focused sequencing

applications.

26. ln November 2011, lllumina partnered with Siemens Healthcare Diagnostics to

make Siemens' molecular HIV tests compatible with lllumina's MiSeq@ platform and to develop

additional sequencing-based infectious disease assays for the clinical diagnostics market.

Attached hereto as Exhibit 17 is a true and correct copy of a news artícle dated November 2,

2O11, announcing lllumina's partnership with Siemens. lllumina's MiSeq@ bench-top

sequencing system uses NGS technology for genome sequencing. Through ils partnership with

Siemens, lllumina sought to drive adoption of its NGS technology in the clinical diagnostics

market.

27. lllumina also began offering diagnostic whole-genome seguencing on its HiSeq

2500 by September 2012. lllumina's diagnostic whole-genome sequencing services require a
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physician's prescription and are performed in lllumina's CL|A-certified lab. "CLIA' refers to the

Clinical Laboratory lmprovement Amendments of 1988, which are federal regulatory standards

for clinical laboratory testing. ln the United States, any facility that performs laboratory testing

on human-derived specimêns for the purpose of providing information for diagnosis, prevention,

or treatment of disease or impairment, or for health assessments must be CL|A-certified.

Attached hereto as Exhibit 22 is a true ani correct copy of a news article dated Septe mber 12,

2012 discussing lllumina's TruSight@ products and diagnostic whole-genome sequencing

services.

28. During lhe 2012-13 timeframe, lllumina was looking to acquire companies to

expand its presence in the diagnostic space.

29. ln January 2013,lllumina further expanded its push into the diagnostics business

through its acquisition of Verinata Health. Attached hereto as Exhibit 25 is a true and correct

copy of a news article dated January 7,2013, discussing this acquisition.

30. Verinata's verifi@ test is a non-invasive prenatal test that is used to diagnose

genetic diseases, such as Down syndrome. The verifi@ test uses DNA sequencing to analyze

fragments of fetal DNA that can be found in a pregnant woman's blood, offering a non-invasive

alternative to traditional invasive tests like amniocentesis, which carry a slight risk of inducing

miscarriage. lndeed, such non-invasive tests are quickly becoming the standard of care,

providing higher qualíty data with less risk than an amniocentesis. Attached hereto as Exhibit

206 is a true and correct copy of an lllumina press release dated November 1,2013,

announcing the avaílability of the verifi@ test to pregnant women in California through

California's Prenatal Screening Program.

31. Moreover, other non-invasive pre-natal testing companies are using lllumina

sequencers to develop their own non-invasive prenalal diagnostic tests. For example, lllumina

entered into an agreement with Natera, lnc., in September 2013 to supply Natera with lllumina's

HiSeq@ 2500 sequencing system for performing Natera's non-invasive prenatal test,
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PanoramarM. Attached hereto as Exhibit 20;l is a true and correct copy of an lllumina press

release dated September 4,2013, announcing the agreement with Natera.

32. ln July 2013, HistoGenetics, the leader in high-resolution sequence-based

human leukocyte antigen ('HLA") testing services, selected the MiSeq@ system for use in its

CLIA laboratory. HistoGenetics will use lllumina's MiSeq@ system to sequence HLA genes,

variations of which have known associations with a wide variety of autoimmune diseases,

infectious diseases, and some cancers. Attached hereto as Exhibit 208 is a true and correct

copy of an lllumina press release dated July 22,2013, announcing HistoGenetics'selection of

lllumina's MiSeq@ system.

33. By July 2013, lllumina applied the CE mark to its MiSeqDx@ Cystic Fibrosis

System, and was finalizing plans to commercialize this system in a number of European

countries. CE marks are a mandatory conformity marking for certain products, including in-vitro

diagnostíc medical devices, sold within the European Economic Area. lllumina's MiSeqDx@

Cystic Fibrosis System was developed for the clinical molecular diagnostics market and

leverages lllumina's NGS technology to provide rapid and accurate identifícation of variants in

the cystic fibrosis transmembrane conductance regulator ("CFTR") gene. By sequencing the

entire CFTR gene, the MiSeqDx@ Cystic Fibrosis System sho¡tens the time for clinical diagnosis

of cystic fibrosis, a life-threatening, inherited disorder. Attached hereto as Exhibit 209 is a true

and correct copy of an lllumina press release dated July 1 , 2013, announcing lllumina's

application of the CE mark to its MiSeqDx@ Cystic Fibrosis System.

34. ln September 2013, lllumina applied the CE mark to an expanded use of the

MiSeqDx@ System in clinical diagnostic laboratories, allowing these laboratories to develop

diagnostic tests using lllumina's MiSeqDx@ Universal Kit on the MiSeqDx@. Such use greatly

expands the opportunity for clinical diagnostic laboratories to offer diagnostic tests for wide-

ranging applications íncluding genetic and infectious diseases and cancer. Attached hereto as

Exhibit 210 is a true and correct copy of an lllumina press release dated September 25,2013,
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announcing lllumina's application of the CE mark to expanded use of the MiSeqDx@ System.

35. The reagents used with the CE-marked MiSeqDx Systems discussed in the

previous two paragraphs were manufactured in the United States and sent to Europe bearing

the ILLUMINA mark.

36. ln Novemb er 2013, lllumina receíved FôR .l""r"nce to sell its MiSeqDx@

sequencers for open-use, which allows ltlumina to promote the MiSeqDx@ to clinical diagnostic

laboratories for the development of their clinical diagnostic tests. The FDA also cleared two

tests for cystic fibrosis to be performed on the MiSeqDx@. Attached hereto as Exhibit 34 is a

true and correct copy of a news article dated November 26,2013, discussing the FDA clearance

of lllumina's MiSeqDx@ platform and cystic fibrosis tests.

37. As stated above, FDA-clearance as an open-use platform allows lllumina

customers to use the MíSeqDx@ to develop their own clinical diagnostic tests. As one example,

in January 2014 lllumina entered into a multi-year agreement with Quest Diagnostics, one of the

largest clinical diagnostic labs in the Uníted States. That agreement gave Quest rights to use

lllumina's sequencing and array technology to develop and commercialize its own diagnostic

tests. Attached hereto as Exhibit 211 is a true and correct copy of an lllumina press release

dated January 9,2014, announcing the agreement with Quest.

38. ln January 2014, lllumina announced its plan to submit an in-vitro diagnostic

version of the HiSeq@ 2500 system for FDA premarket clearance by the end of 2014. Attached

hereto as Exhibit 212is a true and correct copy of an lllumina press release dated January 16,

2014, discussing lllumina's plan for market expanston.

39. lllumina also íntends to develop tests with its other partners to bring NGS to

clinical diagnostics. For example, lllumina has partnered with Amgen, lnc., to develop a test for

companion diagnostics for Amgen's colon cancer drug. Through this partnership, lllumina and

Amgen hope to develop a test used to identify candidates for treatment with Amgen's Vectibix@

for metastatic colorectal cancer. Attached hereto as Exhibit 213 is a true and correct copy of an
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lllumina press release dated January 15, 2014, announcing the agreement with Amgen. ln

June 2014, lllumina also entered into a multi-year supply agreement with LabCorp, another of

the largest clinical diagnostic labs ín the United States. The agreement allows LabCorp to

purchase a broad range of lllumína proiJucts for the development of diag¡ostíc tools in multiple

specialties such as genetic testing, oncology, transplant medicine, and forensics.

40. Since at least as early as August 2002,lllumina has used and continues to use

the mark ILLUMICODETM in connection with DNA microarrays. Representative examples of the

use of the ILLUMICODETM mark are attached hereto as Exhibit 214.

41. Sínce at least as early as April 2006, lllumina has used and continues to use the

mark ILLUMINOTESTM in connection with newsletters featuring information in the fields of

nucleic acid sequencing and genotyping, medical diagnostics, medical research, life sciences ,

biology, molecular pathology, molecular diagnostics, laboratory medicine, biotechnology, and

genetics. Representative examples of the use of the ILLUMINOTESTM mark are attached

herelo as Exhibit 215.

42. lllumina ís a publicly traded company (NASDAQ) with a current market

capitalization of just over $25 billion. Attached hereto as Exhibit 216 is a true and correct copy

of an excerpt of lllumina's publicly reported annual financial results for 2003 showing lllumina's

statement of operations data. Attached hereto as Exhibit 2'17 is a true and conect copy of an

excerpt of lllumina's publicly reported annual financial results for 2OO4 showing lllumina's

statement of operations data. Attached hereto as Exhibit 218is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2005 showing lllumina's

statement of operations data. Attached hereto as Exhibit 219 is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2006 showing lllumina's

statement of operations data. Attached hereto as Exhibit 220 is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2007 showing lllumina's

statement of operations data. Attached hereto as Exhibit 221 is a true and correct copy of an
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excerpt of lllumina's publicly reported annual financial results for 2008 showing lllumina's

statement of operations data. Attached hereto as Exhibit 222 is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2009 showing lllumina's

statement of operations data. Attached hereto ab Exhibit. 223 is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2010 showing lllumina's

statement of operations data. Attached hereto as Exhibit 224 is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2011 showing lllumina's

statement of operations data. Attached hereto as Exhibit 225 is a true and correct copy of an

excerpt of lllumina's publicly reported annual financial results for 2012 showing lllumina's

statement of operations data. Attached hereto as Exhibit 226 is a true and correct copy of an

excerpt of lllumina's publicly report financial results for the quarterly period ending March 21,

2013. Attached hereto as Exhibit 227 is a true and correct copy of an excerpt of lllumina's

publicly report financial results for the quarterly period ending June 30, 2013. Attached hereto

as Exhibit 228 is a true and correct copy of an excerpt of lllumina's publicly report financíal

results for the quarterly period ending September 29,2013.

43- lllumina is a well-known technology company and has frequently been noted to

be an industry leader. True and correct copies of articles discussing lllumina are attached

hereto as Exhibit 229.

44. lllumina has a significant budget for marketing and selling its products and

services. During the period of January 2008 through Decemb;er 31,2013, lllumína has spent

over $8 million ín advertising production cost, space and fees, over $6.8 million in direct

marketing and electronic marketing and over $4.2 million in public relations including news

releases and agency fees. These expenditures represent just a portion of lllumina's total

marketing expenses during the noted period. Approximately 20o/o of these marketing expenses

were targeted to clinical diagnostic customers.

45. I am familiar with Genomeweb and Bio-lT World, which are publications cited in
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lllumina's declarations and notice of reliance.

46. Genomeweb is an online publisher that, accordíng to its website

http://www.oenomeweb.com/about, serves "the global community of scientists, technology

professionals, and executives who use and develop tools in moleculai biology research and

molecular diagnostics." This online l."rorrà" and series of e-newsletters is focusrid on the

science of genomics and the application of genomic technology in a variety of markets, as well

as the business news in the field. Genomeweb's newsletter areas of focus are reflective of this.

(See http://www.qenomeweb.com/subscriptions.) Genomeweb is used and read in both clinical

and research environments as Genomeweb is a great "central source' to track the genomics

industry and its impacts. In March 2011, Genomeweb launched Clinical Sequencing News due

to íncreasing demand for coverage of the rapid migration of genomics into the clinical space.

47. I recently ran a key word search for "illumigene" on Genombeweb's website. The

search returned a number of articles about Meridian and its lllumigene products. The search

also asked "Did you mean. lllumina". Exhibit 230 attached hereto is a true and correct copy of

the results of my search.

48. Bio-lT World's Weekly Update newsletter and News Bulletins, accordíng to its

website http://www.bio-itworld.com/bioit Content.aspx?id=137901, "cover the application of

informatics, lT and computer science in biomedical research and drug discovery." Because

genomics generates patient data (genomic data) that needs to be integrated with other

electronic data in health management, NGS, consumer genomics, personalized medicine, and

patient stratification are all topics of interest. Bio-lT World also holds events covering various

topics across the research health-care spectrum. (See http://www.bio-

itworld.com/Featured Events.aspx.) lllumina has advertised in this publication in the past to

reach clinicians, hospital Chíef lnformation Officers, and other clinícal audiences, as well as

research customers interested in lT-related genomic challenges.

49. I have also reviewed the website of another publication, Clinica. According to îts
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website htto://www.clíníca.co.uk/aboutus/, Clinica is a "leading source of regulatory, market and

competitor information for the medical devices and diagnostics industries. The main product

sectors covered by Clinica include cardiovascular, lVDs, orthopaedics, surgical & wound care,

cellular & genetic and neurological."

50. I have also reviewed the website of another publication, IVD Technology, which

is now called Medical Device And Diagnostic lndustry (MD+p¡¡. IVD Technology is, according

to its website http://www.mddionline.com/about, "an online and print resource exclusively for

original equipment manufacturers of medical devices and in vitro diagnostic products."

The undersigned being warned that willful false statements and the like are punishable

by fine or imprisonment, or both, under 18 U.S.C. 1001, and that such willful false statements

and the líke may jeopardize the valídity of the application or document or any registration

resulting therefrom, declares that all statements made of his/her own knowledge are true; and

all statements made on information and belief are believed to be true.

Executed this
--_,.,

of November 2O14 at San Diego, California

Possemato

1 92841 89
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CERTIFICATE OF SERVICE

I hereby certify that I served a copy of the foregoing OPPOSER'S DECLARATION OF

KAREN POSSEMATO upon Applicant's counsel by depositing one copy thereof in the United

States Mail, first-class postage prepaid, on Ndvember7,2014, addressed as follows

J. Michael Hurst
Keating Muething & Klekamp PLL

One East 4th Street
Suite 1400

Cincinnati, OH 45202

,(r,'!'
Sarah Beno Couvillion

15



Exhib¡t 54

f -sv



Life Science Resea¡ch - Luminex Corporation

Multiplex Detection of Bac{eria in

Complex Clinical and Environmental

Samples using Oligonucleotide+oupled

Fluorescent Microspheres

Multiplexed Fluorometric lmmunoAssay

Testing Methodology & Tioubleshooting

Videos æuftesy of Joumal of
V i s u a I ized Exp eri n e nts (J oV E).

XMAP@ Menu

Search for analytes, kits, or servicesi

filter results and create reports.

Downloads

Corporate Fact Sheet

xMAP Technology Analyte Menu

xMAP Technical Sheet

Page2 of2

xMAPo Technology developed by Luminex is ideally suited to a wide range of appli,

diagnostics fields, as well as basic research. Highly sensitive and accurate, yet desr

assay speed, Luminex technologies can help clinicians and researchers alike save

productivity.

Leam more about the rapidly expanding menu of applicaüons Luminex and our parl

Technology platform.

Alzheime/s

Biod efen se/Environ mental

Cancer Markers

Cardiac Markers

Cellular Signaling

Cytokines, Chemokines, & Growth Factors

Gene Expression Profi Iing

Genotyping

Endocrinology

lsotyping

Matrix Metalloproteinases

Metabolic Markers

Neurobiology

Transcription Factors/Nuclear Receptors

Vaccine Testing

Shar
Copyrigftl@2012 Luminex Coçoration. All rights reserved. Terms of Use I

Related Products

lnstruments

Clinical Diagnostics Assays

Assay Development Tools

xPON ENTo Soft¡rare Solutions

ILLUM-0708

E

htþ:i/www.luminexcorp.com/Applications/LifeScienceResearoh,/index.htm 4/912012



Multiplex solutions for Proteins and Nucleic Acids - Luminex corporation PageI of 2

lgearchEnglish :i.:

Products Technologies & Science Applications Parhers Support Downloads About Us

Home r Products

Luminex@ Products

: lnstruments

Dried Bio-Sample Automation

Punching Systems from BSD Robotics, a Luminex Company

Multiplex Solutions For Proteins and Nucleic Acids

Luminex offers a full range of ìnstruments desígned to meet all all your multiplexing needs. Leam more about our complete far
how Luminex can help you optimize your research capabilities.

MAGPIXo Luminex 1001200ÎM

È¿ti

Multiplex solutions for
proteins and nucleic acids

Assays

Comprehensive, rapid, and

robust testing solutions

Reagents/Microspheres

Customizable, flexible

solutions for alt labs

xPONENToSoftware

lnstrument control and

analysis in one packag

The FLEXMI

up to 500 an;

The MAGPIX system performs up to 50 tests with a
single reaction volume and supports single and

multiplex assay analysis.

The Luminex 100l2OO system is designed to meet the

muJtiplexing needs of clinical and research laboratory
professionals.

lvïulÌiplex sßlutions ior proteins ãnd fluc[eic ãcìds

htþ ://www. luminexo orp. comÆro ducts/index.htm

ILLUM-0709

419/2012



Technologies & Science - Luminex Corporation

xMAP@ Technology

Bead-based multiplexing of up to

500 analytes per well

XTAG@ Technology

English ,E¡

Page 1 of 1

F;-n _

Products Technologies & Science þplications Parhers Support Dovr¡nloads About Us

Home r Technologias &Science

Technolog¡es and Science

By pioneering a unique approach to biological testing, Luminexo is revolutionizing the clinical diagnostics and life-sciences ind
laborator¡es to perform bioassays far more quickly and cost-effestively than with othersystems, while ensuring optimum accur
a bead-based multiplexing technology sold to researchers and physicians in laboratories world-wide. Luminex is the recognize
Through our strategy of working with industry leaders and experts in their speciic markets, we have created an impressive arr

Gombine and multiplex any set of 100

DNA tests simultaneously in a single

reaction.

Multicodeo Technology

Flexible platform for both real-time

and multiplex POR-based assays

Shar

Perisrñì äss;r!,'s rnûre effiÊìently ênü fost
eifeetive[.y w,¡th .xlvlAP' ånd xTAGi TeehrLotagres

Copyright @ 2012 Luminex Corporation. All rights reserved. Terms of Use I Disclaimer I Prirracy Poli

TLLUM-0710

htþ ://www.luminexcorp.com/Teohnologies Science/index.htn 4/912012



Clinical Diagnostics Applications - Luminex Corporation Page 1 of2

ffiF*h-
Producfs Technologies & Science Applications Partners Support Downloads About Us

Home r Applications r Clín¡cal D¡agnostics

Products

Technologies & Science

Appl¡cat¡ons

Clinical Diagnostics

Allergy Testing

Autoimmune Disease

Cystic Fibrosis

HLA Testing

lnfec{ious Disease

FharmacoEenomîcs

Resp¡ratory ViÉl Testin g

Life Science Research

Assay Development Tools

xMAP Menu

Clinical Diagnostics Applications

xMAPoand xTAGo Technologies developed by Luminex, are ideally suíted to a widr

drugdiscovery and diagnostics fields, as well as basic research. Highly sensitjve ar
throughput and increased assay speed, Luminex technologias can help clinicians a

while boosting productivity.

Leam more about the rapidly expanding menu of applications Luminex and our parl

xTAG technology platforms.

Shar

Partners

Support

Downloads

About Us

Allergy Testing

Autoimmune Disease

Cystic Fibrosis

Gastrointestinal Pathogen Testing

HLA Testing

lnfectious Disease

Pharmacogenomics

Respiratory Viral Testing

Vaccine Testing

xMAPo Menu

Search for analytes, kits, or services;

f¡lter results and create reports.

Downloads

Corporate Fact Sheet

xMAP Technology Analyte Menu

xMAP Technical Sheet

Related Products

Instruments

Clinical Diag nostics Assays

ILLUM-0711

h@ ://www. luminexoorp. com/App licati ons/Clinic alD iagno stic s/index-ht¡ 4l9D0t2



Exh¡b¡t 202

e

Date- Rpt
M,DEPOBOOK.COM

\-2-o z/



?t7112 lllumina Systems - HiSeq 2000, Genome Analyzer, HiScanSQ, iScan, and BeadXpress - lllumina

Log ín to get personalÌzed account information- Qu¡ck Order

Êr:ìt-s..rü9. j.SÊ.Þ^

SYSTEMS SERVICES SCIENCE SUPPORT Search

5U
I

bscribe I
Follow us:

îltrum¡na

APPLICATONS

COMPANY

Systems

Sequencing

H¡Seq Systems
Any appl¡cation. Any study
Any budget.

HiScan
Powerful array scanner;
expandable to add next-gen
sequencrng

GETA QUOTE

Featured Researcher

V¡ew Cart (0) É

Mylllumina Tools

ffi-rÌË¡

Sequencing + Arrêys

GET MORE INFO

Anays - Low- to High-Plex

Genome Analyzer flx
Most widely published and
adopted next-gen system

GETA QUOTE

iScan
Dedicated array scanner;
processes up to 96 muki-sample
BeadChips per day

GETA QUOTE

Science Publications

o Next is now: new
technologies for sequencing
of genomes,
t-anscriptomes, and
beyond. Uster R et al. 2009.

o Genomic copy number
variation, human health.
and disease. Wain LV et al.
2009.
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methylatíon and expression
studies, maximizing your
research efficienq¡ and dat¡
accuracy.
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Cytogenetics
Custom er SeNice

Tra lnlng
Cäncer GenomiG

Innovat¡ve technologies
At lllumína. our goal is to apply innovat¡ve technologîes and revolutionõry assays to the analysis of genetic väriation and function, mak¡ng s[udies
possible that rÆre not even imagìnable jDst a few yeàrs ago. These studies rÀr'll help make the realizatlon of personalized med¡cine posslble. W¡th
such râpid advances ln technology Þkìng plaæ, itls m¡ss¡on crit¡Gl to have solutions that are not only lnnovôtive, bulflexlble, scalable, and
complete wíth industry-leading support and serviæ, ¡s a qlobal company that Þlaces hí9h value on collaboratíve Înteractlons, rcp¡d del¡very of
soluiions. and prion'tjiing theìeeds of lts customers, we strÍve to meet th¡s cfiallenge. Illum¡na's ¡nnovaÈ¡ve, aray-based solutions for DNA, RNA. and
protein analysii serue ¿i tools tor disease research, dru9 development, and the development of moleculartests in tie clinic.

@ 2012 lllumina, Inc. All rÍ9hts reserued
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VeraCode Technology

Enabling a broad range of multiplexing options for R.NA, DNA and prote¡n
applications
Watch the video >

,and:

Illumina's VeraCode technology leverages the
power of digital holographic codes to provide a
mbust detedion method for multiplex assays
requlring high precision , accutacy, and speed.

The kuth is ín tlre code

Comprised of cylindrica I glass microbeads
measuring 240 microns in length by 28 microns ¡n

diameter, VeraCode microbeads provide an ideal
surface for nume¡ous bloassays índuding
ge no typin g, ge ne expres sion. a nd protein-based
èssays. Illumîna's proprieta ry technology
precisely e mbeds digita I ho lo g ra phic ele me nts
within each microbead to create unique bead
types. Each microbead can easily carry high-
density codes (24-b¡t), for virtualty unlimited
development of bead types.

Sc¡ence

When excited by a laser, each VeraCode bead
emits a unique code image,allowing forquickand
specific detection by Illumina's BeadXpress
ReaderSystem. Depending on desired multiplex
levels, assays are cre¿ted by pooling microbeads
w¡th code diversities from one to several
hundred. VeraCode beads are highly stable and
the digital coding provides customizable tracking
of not only the target(s) of interest. but also of
criticalidentifiers such as sample ID, laboratory
ID, and reagent kits.

Veracode technology highlights

. Unsurp¿ssed multiplexing range

. Robust performance and customÞable
tra ckin g

. Assay versatílity

" Rapid sample throughput
c Two-color detectîon system
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InnovatÍve technolog¡es
At Itlumina, our goal is to apply innovative technologies ênd revolutionary assays to the ðnalysis of genetìÉ var¡ation and tunction. making studies
possible that vrere not even imagìnable jusÈ ð fewyears ago. These studies u/ill help make the realization of personalized medicine possible. With
such rapìd advances in technology t-ôking place, ìt is mission criticãl Èo hâve solUt¡ons that are not only innovaLive, but flexible, salable, and
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Custo¡n Low- to Mid-plex GenoÇping

For profilÌng and validation studies requiring low to mid-plex genoÇping, Illumina provides
customîzed solutions that allow researchers to optímize the numberof loci persample and
throughput level to best suit theirstudy goals. Custom assay panels can be easily
developed for a ny specjes a nd deployed with either BeadArray or Veracode tecfrnology.

More...

a

a

Custom Low- to Mid-plex Methylation Analysis

For methylation profiling studies requiring low- to mid-plex analysis, Illumîna provides a

customized solution that allows researchers to target CpG loci with¡n genes or regfons of
interest. With the proven VeraCode GoldenG¿te Methylation Assay, customized probes can
be easily developed for vìrtually any experimental design-

More-..

Prote¡n Screen¡ng

VeraCode technology provides a s¡mple and flexíble solution for multipìexed protein assays
With VeraCode Carboxyl Bead Sets, any protein or peptide can be covalently attadted to
the hiqhly stable microbead surÊce, enabling the development of standard "sandwich"
immunoassays.The 48unìque Carboxyl bead types can be pooled ín varying combinations
to perform up to 48 ìmmunoassays ín a sìngle reaction in a standard 96-wefl miøoplate.

More...
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Innovative technolog¡es
At lllumina, our goal is to apÞly innovative technolog¡es and revolutionary assays to the analysis of genetic variation and function, making studies
possible that \Ëre not even imaglnable just a few years ago. These studies will help make the realization of personalized medicine posslble, W¡th
sudì r¿pid advances in technology taking Þlace, ¡t ¡s miss¡on cfitial to have solutions that are not only ¡nnovât¡ve. but flexible, scalable. and
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GÈTÂ QUgTE

112



3nn2

@ 2012 ¡llumlnar Inc, All rights reserved.

BeadXpress Apptications - lllumina
comPle¡ê wítl ¡ndustry-leðding supPort and servÌce- As a global.company. that places high value on collaborative ¡nte|?ct¡ons, r¿píd delivery ofsolutions, and príoriÈizíng the. needs-r ts customers, r.¡e itrive.to rä"t [n¡r .trãtt"nge. Íttumina,s i";;ti;.,;;y-based sotutjons for D,o, R'o, andproteln analys¡s serue as toots for dî se research, drug devefopment. and the aeiràtopmeni ài;;1"ãi"ai.;ts in the dtnic.

www.illumina-com/systems/beâdxpress/applications-ilmn

TLLUM-0816

212



l*-'t ti i-il"'r': i
i,...i. 1!iïi ii...i-'Íirí"';i-ìii¡¡ i.:,.1Í-i',-.-,j",r l]iüíÍ,:i ,.:1,''

[-l í gtrest Data Qua[ity
Ë-.iíg hest San'rple Thro ugtrput
Flexibl,e Platfor¡-n

ILLUM4817



3nh2 iScan Applications - lllumina

Log in to get personalized account information.

iltumlna'

APPLICATONS SYSTEMS SERVICES

COMPANY

Systems / iScan / Applications

SCIENCE SUPPORT

Quíck Order

Éi.cï:l.¿rûig. +5ÊJ6

Search

V¡ew Cart (0) É'

Mylflumina Tools

tçt

Subscribe I

I Follow us:

iScan

Overv¡ew

System

Ap plicatio ns

: Kits

.Lite.atu.e

Options & Accessor¡es

Technology

Software

Support

Interested in receiving
newsletters, case sbJdies, and ':

:ì ìnformation on new
lications? Enter your email :

@

6

o

€ÊT A Q¡jO¡E QUESúOr¡S

Whole-Genome Genotyping and Copy Number Varíation Analysis

Since they were first developed in 2005, whole-genome genotyping (WGGT) arrôys have
become an important toolfor discovering variants that contr¡bute to human diseases and
phenotypes. The two primary applications of this technology, genome-wide association
studies (GWÀS) and copy numbervarìant (cNÐ analysis. have helped researchers begin to
unravelthe compfex genetic architecture behind diseases such ¿s diabetes and Crohn's
disease. and tr¿its such as hair and eye color.

Illumína's WGGT lnfinium BeadChips offer researchers the flexibifity to genotype samples
with hundreds of thousands to millions of markers that deliver dense genome-wide
coverage with the most up-to-date content available from the scîentific community. Markers
on the BeadChips are strategÌcally selected by lllumina scientists to provide maximum
coverage ofthe genome for both association testing and copy number detection.

The Omni Family of Microarrays

The làtest genemtion of Infinium WGGT producEs is The omni Family of Microarrays. This
flexible, complimentary family of microarrays represents a revolut¡on in array design,
delivering up to 5 millíon makers persample and offering an unprecedented amount of
customizab¡lity. Designed from next-gen6¡¿[ion sequencing data from international projects
suci as the 1000 Genomes Project, Omni microarrays deliver unrivaled coverage of the
genome. Access to whole-genorne sequenc¡ng data provides the most complete picture of
the extent of variation, allowing lllumina scientists to select the most informative markers
to provîde superior power to detect trã¡t- and disease-associated variants.

More...

Custom M¡d- to High-plex Genotyping

For researchers who want to study focused genomic regions of interest, or are interested
in organismsforwhich there are no standard produds, IIlumîna offers a broad range of
custom genotyping opt¡ons. Customized iSelect Be¿dCh¡ps can be easily developed to fit
any experimental design, allowing customers to select the ideal solution for their loci
multìplexìng and sample throughput requirements. Convenìent online tools and llìumina
representatíves are available to help you design and select your markers of interest, and
choose the assay and customized products to best suit your research goals.

More...

Focused Genotyping

Focused genotyping supports a variety of appliætions such as candidate-gene studies in

cancer, cardiovascular disease, and admÌxture mapÞing. Illumina also works closely wíth
major animal consortia to develop genome,wide genotyping products for non-hurnan
organisms, including both anÌmal and plant species.

More...

Cytogenetic Analys¡s

Structur¿l variabilþ is a substantialsource of genetic variation that hês a rnajor influence
on phenotypic variation. Cytogenetic analysis allows researchers to profile chromosomal
aberrations sudr as ampìmGtions, deletions, rearrangements, point mutat¡onsr copy
number changes, and copy-neutral loss of heterozygosity (LOH) events.

More... ILLUM-0818

www.¡llumina.com/systems/¡scan/applicat¡ons.ìlmn 113
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Linkage Analysis

Linkage analysis prov¡des researchers a powerful method for mappíng the location of
disease-causíng loci by identifying geneticrnarkers that are co-inherited with a phenotype
of interest. Illumina's lÍnkage analysis BeadChips present the optimal solutíon for.identiñ7ing
regions of statistically unequivoøl linkage by delivering the information content, call rates,
and accuracy that enable discovery of links between Ëmilial genotype and phenotype in
both monogenic and polygenic disorders.

More...

Arrãy-Based Methylation Analysis

DNA methylation plays a critical role in the reguìatìon of gene expression and has been
implícated in the etiology of many human diseases including cancer. Methylation profilÌng
with BeadArray technology allows researchers to analyze the effects of aberrant
methylation (either hyper- or hypomethylation) for a variety of applications. Illumina has
developed a ¡obust methylatìon profiling platform that provides quantitative methylation
measurement at the single-CpG-site level, providing the highest resolution for
understa nding epigenetic changes-

More...

Transcriptome Ánalysis

RNA sequencing has revolutionized the exploration of gene expression. Advances in the
sequencing worKlow, from sample preparation through data analysis, enable rapid profil¡ng
and deep investigation of the transcriptome. With RNA sequencing, you c¿n characterize all
transcr¡ptional activity, coding and non-coding, in any organism without a priori
assu mptions.

Illumina's unîque combinat¡on of long and short reads, single and paired-end sequencíng,
strand specificity, and capacityfortens of millions to billions of reads perrun allows you to

o annotate coding SNPs
¡ discover transcript isoforms
r identifo regulãtory RNAS

. charðcterize splice junctions

. determ¡ne the relat¡ve abundance of transcripts

Wilh the greatest daily output available forany sequencing system, transcript profiles can
be generated in a single day. RNAsequencjng reads can be aligned across splice junctíons
to identify isoforms, novel tr¿nscripts and gene fusions. Identifo and quantify both rare and
common transcrípts, with overs¡x orders of magnitude of dynamic r¿nge. Revealthe hîdden
w orld of non-codin g RNA a rch itectu re without prio r info rmatio n,

More-..

FFPE Sample Anãlys¡s

Formalin-fixed, paraffin-embedded (FFPE) samples are preserved tissue samples that are
generally associated wilh d¡sease. Many of these samples represent diniøl outcomes,
whìch could provide a potential gold mîne of informat¡on when linked with underlying
expression profiles. FFPE samples generally contain partially degraded RNA, so transcription
analysis is a challenge for many gene expression assays. By using unlque PCR and labeling
steps based on the proven GoldenGate chemìstry, Illumina's DASL assays provide high-
quality data from degraded RNA samples. The DASL assay is available in the Whole-Genome
DASL Assay¡ a fixed content, whole-genome profilîng panel.

More...
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Innov¿tive technolog¡es
At Illumina, ourgoal ¡s to apÞly ¡nnov¿tive technologies and revolutionary assays to the analysis of geneticvar¡ation and fundion. mãking studíes
poss¡ble that rere not even imaginable just a fewyeals ago. These studies will help make the realizat¡on of pesonalized medicine possible. With
sudr råpid advances in technology taking plèce, ¡t ¡s m¡Esion Eritical to have solutions that are not only innovat¡ve, but flexible, scalable, and
ømplete with industry-leading support and service, As a global comÞany that plãces high value on collaborãt¡ve inteGdions, Gpid delivery of
solut¡ons, and prioritizing the naeds of its customers, re strive to meet this challenge. Illumîna's innovatÍve, array-based solutions for DM, RNÀ, and
protein analysis serve as tools for disease research, drug development, and the development of moleolar lesEs in the clinic.

@ 2012 Illum¡na, Inc. All rights reserved.
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Illumina's BeadAræy Iechnology is based on 3-
mícron silica beads that self assemble in
mícrowelfs on either of two substrates: fiber opt¡c
bundfes or planar silica slides. When randomly
assembled on one ofthese two substrates, the
beads have a uníform spacing of -5.7 microns.
Each bead is covered with hundreds of
thousands of copies of a specific oligonucleotide
that act as the capture sequences in one of
lllum¡na's ass¿ys. BeadArray technology is

utilized in lllumîna's iScan System for a broad
range of DNA and RNA analysis applications. The
original Infinium U Assãy was great, but Infinium
HD is remarkable. Most samples have an average
call rate of 99.9% off the shelf, which makes
downstream cur¿tion of data a whole lot easier.
For those who aren't curating their data, there's
much less downstream work beøuse there is
less likelihood of false positives and negatives
due to the higher sample call rates. In addition to
data quality, the ability to run four samples per
chip clearly gets to the answers a lot faster.

BeadArray technology is deployed on either of
two multi-sample array formats for DNA or RNA-
a na lysis a pp l¡ca t¡o ns. With mu lti-sa mple Bea dChip
forrnats, uniform pits ars etched into the surface
of each substrate to a depth of approximately 3

m¡crons priorto assembly. Beads are then
randomly assembled and held in these microwells
by Van der Waals forces and hydrostat¡c
interactions with the walls of the well.

The Universal BeadChip format ís used in
Illumina's GoldenGate Genotyping and Focused
Arrays applications. The BeadChip format is used
in Illumìna's Infinium Genotyping, DASL Gene
Expression, and Focused Arrays applications.

BeadArray Technology

A fundamentally different approach to high-dens¡ty microarrays
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3nn2 iScan Technology - Illumina

Innovãt¡ve technologies
At Illum¡na, our goal ¡s to apply ¡nnovative technologies and revolutionary assays to the analysis of genetic variatìon and funct¡on, mak¡n9 studies
possible that n€re not even ímag¡nèble just a fewyears ago. These studfes will help make the reàl¡zation of persÒnal¡zed medldne posslble. With
such rèp¡d advances in tedrnologyÞklng place, ft ls mísslon critical to hðve solutions that are not only lnnovative. but flexible. scalable, and
complete with industry-leading suppo¡t and servioe. As a global company that plðces hígh value on collaboràt¡ve interôctions, rapid delivery of
solutlons, and prioritízinE the needs of ¡ts clrstomers, uE stdve to meetthis challenge, Illumlna's lnnovative, array-based solutlons for DNA, RNA. and
prcte¡n analys¡s serve as tools fordlsease researÉr. drug development, and the developmentof molecülartests ín the dinlc.

@ 2012 Illum¡na, Inc. All rights reserued-

u^,y,vy.ill u minâ.co m/systerns/iscan/technology.il mn
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animation
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Viewthe video >
Watch recent ¿dvancemenEs
in human genomìcs.

Launch the chip selector

Select the best array for
your research.

Get the highest-value content and
the ability to customÍze with the new
H umanOmni5-Quad BeadOhip-

'f.-l: r=¡nrr¡ r.ton¡

Omni Beadchips Infinìum OverviewOmní Overview ApplìcatÍons Software

Omni Arrays
Dig deeper into your research. Make new discoveries. Tailor your studies

The new Omni5 harnesses overten years of genomic research, capturing variation down to 1olo

MAF. With more than 4.3 mìllion high-value markers. And roomfor500kof yourown.

It's the most powerful genotyping array for your whole-genome studìes yet. Take a closer look
at the Omnis.

Omni Roadmap. Delivered,

Since the Omni famÌly of microarrays was launched in 2009, we've offered an expanding
selection of flexible arr¿ys featur¡ng only the most informative common and progressively rare
variants. Delivering the most powerful markers selected from the IntemationatflapMap Project
and the 1000 Genomes Project. Buílt with input from thought leaders in the human genetics
research commun¡ty. To ensure these markers would most effectively advance your studies.

Now the Omni5 is here. This flagship array dråmat¡Glly expands the catalog of rare vari¿nts.
offering unprecedented coverage of the genome, including hìgh-value regions that deliver the
most power to identify variants assoc¡ated with disease.

An array for any sh¡dy. Any budget,

The Omni family gives you the flexibility to study the widest r¿nge of genet¡c variation-no
matter your study s¡ze/ sample populatlon, research focus, or budget. Get the most
comprehensive coverage of common and rare variants with the Omni5. Or, start smaller and
build yourvariant collect¡on with Omni products as your study grows.

Whereveryou begin, you're guaranteed to be workinq wîth the most robustf¡mily of
microarrays. All backed by the powerful InfiniumAssay. With the highest-throughput. Intelligent
ta9-SNP selection. Cutting-edge content. All making the most of what this decade of genomic
research has revealed. Giving you the power to effectively drive your next-gen GWAS studies-
and discoveries.

Mew the collection of Omni products

t-
rs

www.ill umina.comiap pl¡cations/gwas.ilrnn
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Lnnovat¡ve technologies
At Illuminâ, our qoal is to app¡y innovàtive technologies and revolutionary assays to the analysis of geneiic varíation and function, making studies
possible that ì¡ere not even ¡maginable just a fewyears ago. These studies wilf help màke the real¡zàtion of personalÍzed med¡cine possÍble. With
such rap¡d advances in tedrnology taking plaæ, it is missÍon critical to hâve solutions Èhat äe not only innovat¡ve, but flexible, sclable, and
Ðmplete with industry-leading support and service, As a globàl company that places h¡9h value on collabor¿tive inte6ctions, rapid delivery of
solutions, and prioritizing the needs of its customers/ we strive to meet this challenge- Illumina's innovative, amy-based solutions for DNÀ, RNÀ, and
prctein anãlys¡s serve ¿s tools for disease research, dru9 development. and the development of moleculartesfs in the clin¡c.

O 20r2 lllumina, Ina All righE reserved

(

www.illumina-com/applications/gwas.il m n
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Log in to get personal¡zed account ínformatíon. euick Order View Cart (0) ã
iSiir:r.$tjg.i.5ÊÊ Mylllumina Tools

SYSTEMS SERVICES SCIENCE SUPPORT Search ÞE

Applications / Genonne-Wide Association Stud¡es (GWAS) Subscribe I

I roltow u*

Request cWAS Product
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APPLICATIONS
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Omni Overview Applications

Applications

Since they were fi6t developed in 2005.
whole-genome genotypìng arrays have
become an ìnvaluable tool for discovering
variants t}ìat contribute to human dìseases
and phenotypes. The two prímary
applications of this technology. genome-wide
association südies (GWAS) and copy
number variant (CNV) analysìs, have helped
researchers beg¡n to unravel the complex
genetic architecture behind diseases such as
d¡abetes and Crohn's disease, and traits
such as hair and eye color-

Get the highest-value content and
the abiliÇ to custornize with the new
HumanOrnni5-Quad BeadCh ip-

,.:il, LSÄRN r.to*E

Omni Beadchips Infin¡um Overview

GWAS

GWAS has already proven very successful
as an analwcal approach to help
researchers identfy regÌons ofthe genome
that harbor causative alleles for a trait or
disease. This is accompfished by evaluating
whole-genome genotypes across a Iarge
number of DNA samples and identlfying
those genelic var¡ants t}tat occur more
frequently in people w¡th a given trait or
disease (cases), relative to those without the
tra¡t or disease (controls), Those variants
that have statistically significant allêle
frequencies across the two groups of
samples are said to be associated wîth that
phenoLype, Once an associaüon is identified,
ìt serves as an indicator to the region of the
genome where causative variants are likely
to exist. The use of GWAS to uncover these
variants has proved immensely successful,
identifying thousands of variants ìn hundreds
of publications in a few short years.
However, much remains to be discovered as
researchers embark on a next-generation of
GWAS, usîng new microarrays that allow
detect¡on of rarer variation and expand the
catalog of d¡seases, traits, and populations
sù.ldied.

Countru:

@

e:

Software L¡terature

Structural Va riation Analysis

Sb'ustural Variation. is thought to be a
signif¡cant contributor to the genetic basis of
human disease. The same raw signal
intensity data that is used to catl genotypes
can be used to ¡dentify Tegions where the
genome contains either increased or
decreased gene copy numbers.
Furthermore, the added information of
genotypes allows researchers to identify
copy number neutral loss-of-heterozygosþ.
Dense marker spacing on the Omni
microarrays, coupled wíth the sensitive
InfinÍum assay ãnd Illumina's high-precision
array gcanners, offer researchers a powerful
solutjon for analyzing a range of structural
varÌanÈs.
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Ana lys¡s

Protein Analysls

Real-Tfme PCR

Agrigenomic

Cytog e netics

Càncer Genomlcs

Illumina Conned

Innovâtive tecbnologles
At Illumína, our goal is to apply ¡nnovat¡ve technologies and revolutionary assays !o the analysìs of genetlc variation aiìd function, mak¡ng studies
possible that uJêre not even imðg¡nable just è fewyears ago, These shJd¡es u/ill help makê the real¡2ation of personalized medicjne posslble. With
such Epid advances In technology tak¡ng plaæ, it is missíon cdtlEl to have solut¡ons that arÊ not only innovât¡ve. but flexible, sælable, and
complete uith industry-leading supportand service. As a global aompðnythat places h¡9h value on coìlaborât¡ve inter¿ctionsr rapíd del¡veryot
solutÍons, and priorít¡z¡ng the needs of lts customersr u/e strive to meet this challenqe. Illumlna's lnnovativer arrày-based solut¡ons for DNA, RM, and
protein analysis serve as tools fordisease research, drug development, and the developmentof molecular tests ¡n the clin¡c.

@ 20I2 Illumina, Inc. All rights reserued
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Specificalion Sheet: lllumina" Sequencing Éllu¡rn!na"

HiSeq" Sequencing Systems
Redefining the trajectory of sequencing.

, --* l-Ì!lìr: r' g,.st*rr i i4; g h ìÍgIL":

. Hígh Accuracy and Unprecedented Orfput
Generate up to 600 Gb per run with the highest leld
of data greater than Q30.

. Breal¡through User Experienc-e:

Easily set up runs w¡th simplified library prep, arlomaled
clonal amplification, pre-confgured, plug-and-play reagents,

simple flow cell loading, touch screen-enabled user interface,
and integrated paire/-end fl uidics.

. Unmatched Cost-Effectiveness:
Unriyalled output and ease o1'use w¡th the industry's simplest
sequencing workflow provide the lowest overall operating cost.

. Flexibilit¡r
HiSeq 1000 offers broader access to HiSeq technology,
providìng an easy upgrade path to the HiSeq 2000 as

needs change.

Sequence at a Scale Never Before Possible
HiSeq Sequencing g¡stems comblne lllumina's proven and widely-

adopted, reversible terminator-based sequ encin g by synthesis
(SBS) chemistry with innovative engineering. Comprised of the
Hiseq 2000 (Figure 1) and HiSeq 1000 s)6tems, this high-performance
sequencing family combines human interaction design features and
the easiest sequencing workflow, setting a new standard for simplicity
and user experience.

The HiSeq 2000 sequencing system delivers the industry's highest

sequencing output and fastest datageneration rate- With the industry's

simplest sequencing workflow and unmatched cost effectiveness,
HiSeq 2000 has lowered the cost of tvirole-human genome

sequencing to unrivaled levels.

Offering the same oulstanding user experience and cost per data
output (Gb), ìhe Hi@ 1 000 enables researchers to access HiSeq
peÉormance, with a built-in upgrade path should sequerìcing
throughput needs change.

Unprecedented Output

HiSeq Systems make it possible for indMdual labs to take on the
largest and most comple< sequencing studies at a lower cost. With

cutting-edge scanning and imaging technology, clusters on both
suÉaces of the fow cell can be sequenced, dramatically increasing

the number of reads, sequence output, and data generation rate. The
ulra-high ouþul and speed of the two flow cell HiSeq 2000 makes it
possible to sequence > 5 human genomes al -30x coverage simulta-

neously, up to 1 92 gene e:pression samples or 100 exome samples in

a single run. The HiSeq 10O0 System is an exceptlonally powertul tod
for researchers who do not requirc the ürroughput of a H¡Seq 2000. lt
enables researchers to sequence > 2 human genomes at -30x cover-
age or 96 gene expression samples in one run.

Breakfhrough User Experience
lnnovative desþn features make HiSeq Systerns the easiest-to-use
nextgeneration sequencing systerns (Figure 2). Flow cells are loaded
on the vacuum-controlled loading dock. Pre-configured, plug-and-play
reagents sufficient for up to 200 cycles plus indexing, drop into racks
in the machine's chiller compartment, requiring only two minutes of
hands-on time. A simple touch screen user interface, including on-
screen, step-by-step instructìons wiür embedded multimedia help,
simplifies run setup. Fleal-time progress indicators provide at-a{lance
status, and remqte monitoring allows a single userto check progress

on muttiple syslems from any bmwser or intemet-enabled phone.

HiSeq 2000 can be operated in single or dual flow cell mode, offering
unmatched experimentai flexibility and instrument scalability. lts
independentty-operable ffow cells allow applications requiring difierent
read lengths to run simultaneously. The single fow cell HiSeq 1000
delivers the sarne user experience and outpr-rt per flow cell, and can be
easily upgraded to the dual flcw cell l-liSeq 2000 to meet growing

rcsearch needs.

Figurc 1: HiSeq 2000 System

lllumina's Hlseq 2000 sequencjng system enables indMdual labs to
take on larger and more complex str.rdies, including routine human
genome sequenong.

æ
Èry
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Specification Sheet: llfumina" Sequencing

.- Figure 2: HiSeq 2000 lnnovative Design Features

Touch screen user interface facil itates step-by-step
run setup. Simply enter read length, single- or
paired-end read, and indexing information on-screen.

Flow cells are easy
to load on the vacuum-
controlled loading
dock with feedback
LED switch.

Pre-configured, plug-
and-play reagents are
ready for up to 200
sequenoing cycles.

lntemal paired-end
fluidics eliminate need
for a separate second-
read module.

::!

Optical modules
with dual-surface
flow cell imaging
and time-delay
integration scanning
allow highest output
and fastest data rate.

H¡Seg Systems redefine the trajectory of se4uencing. Inrrcvative engineering and human interact¡on desþn features provide a brea6hrough user
e>pÊrience and unmatched cost-effectivêness.
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Specification Sheet: lllumina' Sequencing

..- Fígure 3: Next-Generation Sequencing Símpliñed

I
Y

+

I

I

Library Preparation

-2 h [15 min hands-on (Nexter{]
< 6 h [< 3 h hands-on [fruSeq)]

Cluster Generation
-5 h (<10 min hands-on)

Sequencing by Synthesis
-1.5 to 1 'l days

CASAVA
2 days (30 min hands-on)

Frorn simpliñed sample prepaøtion kits and automated cluster generation, to streamlined sequencing by synthesis and complete data analys¡s,
lllumina HiSeq sequencing syst¿ms offer the indusiry's simplest nextgeneration sequencing workflow.

TruSeq'" Ghemistry one or two flow cells can be loaded on HiSeq 2O00, enabling
dìfferent experimenlaì conditions to be run simultaneously. pre-

configured sequencing reagents are dropped in the instrument
reagent racks prior to the start of the run.

The TruSeq family of reagents represents the latest advancement of
lllumina's SBS technology. Permeatìng the entire chemistry workflow,
from sample preparation through DNA sequencing, TruSeq underljes
lllumina sequencing and empowers it to delìver the industry's most
acarrate genomic data for a broad range of applications.

SBS technology enables massively parallel sequencing of millions of
fragments using a proprietary reversible terminator-based method
that detects single bases as they are incorporated into growing DNA
sbands. A fiuorescently-labeled terminator is imaged as each dNTP
is added and then cleaved to allow incorporation of the next base.
Since all four reversible terminator-bound dNTPs are present during
each sequencing oyc)e, natural competiüon minimizes incorporation
bias. Base calls are made directly from signal intensity measurements
during each cycle, which greatly reduces raw error rates compared
to otter technologies. The end result is highly accurate base-by-
base sequencing that eliminates sequence-context specifc enors,
enabling robust base calling across the genome, including repetit¡ve
sequence regions and within hornopol¡.rners.

Powered by TruSeq chemisty, lllumina sequencing delivers the
most accurate human genome at any level of coverage. The highest
yield of enor-free reads and most base calls above Q30 provìde
researchers the highest conldence in their data integrity to draw
sound biologìcal conclusions.

Easiest Sequencing Workflow
The lllumina sequencing workflow is based on frree simple steps:
libraries are prepared from virtually any nucleic acid sampìe, amplifed
to produce clonai clusters, and sequenced using massively parallel

slnthesis. Library preparation can be pedormed using lllumina's
simplified TruSeq sample prep kits or Nextera's lllumina sequencer-
compatible DNA Sample Prep Kits. Cluster generatìon occurs on the
cBot al¡tornated clusler æneration system, r¡f¡ere hands-on tirne is less
than ten minutes, comparcd to mor€ ihan six hours of handson effort for
emulsion PCR methods. The process of creating sequencing templates
is complete in about four hours per flow cell. For sequencing, either

Streamlined Data Analysis Solution
Accompanying the unprecedented sequencing output of HiSeq 2000
and HiSeq 1000 is lllumina's data analysis solution Íor transforming
billions of bases of raw sequencing data into publishable, biologically
mea¡ingful results. HiSeq Control Software offers real-time analysis
processing that automat¡cally produces image intensit¡es and quajity-
scored base calls on the insfument computer for alignment to a
refererìce sequence and subsequent analysis. ln combination with
the Consensus Assessment of Sequence and Variation (CASAVA)

sotware, GenomeStudioo data analysis software provìdes intuitive,
graphical anallsis. The optional llluminaOompute system is available
as a comprehensive and scalable computing architecture for genomic

data processing and anatysis. llluminaOompute is an indMdualþ
configured, pre-paokaged data analysis solutìon consisting of scalable
processing, scale-out storage, and comprehensive support for
installation, training, and maintenance.

lnstallation and Support
Comprehensive installation and training is included with every
HiSeq System purchase, along with on-going lechnical suppon,
maintenance and service. lllumina's industry{eading support is
available in Nofth America, Europe, and Asia.

Easy Upgrade Path
HiSeq 1000 provìdes another entry point into the world of HiSeq
high-performance sequencing, providing the scalabitity needed to
accomodate expanding sequencing needs. HiSeq 1000 instrument
upgrades are performed on-site, quickly transforming the systern to
a HiS¿q 2000 to deliver the industryb highest sequencing output and
fastest data generation rate.

ILLuM-0832
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Run ïme Outpr¡t Run ïme

-1.5 days 47-52G6 -2 days

-4.5 days 1 35-1 50 Gb -5.5 days

95-105 cb
270-300 Gb

-8.5 days 270-300 Gb -11 days 54H00 Gb

Up to 1.5 billíon clusters passing fher,
and up to 3 billion paìred-end reads

HiSeq System lnformation

.-- HiSeq Ðstem Performanoe Parameterc

Parameters Single Flow Gell (HiSeq 2000 or 1000)* Dual Flow Cell 2000 only)

Flead Length Output

1x35
2x50bp
2x100bp

Reads
and to 6 billion feads.

Throughput Up to 35 Gb perdayfora2 x 100 bp run Up to 55 Gb par day for a 2 x 100 bp run

Performance
Greater than 85% bases higher than O30 al 2 x 50 bpi

Grsater than 80% bases higher than Q30 at 2 x 1 00 bpl
rHlsâq æoo cåñ bc run as s s¡nglè flow cdl or du¿lnow æl 6y1ffi.

tlnBtal¡ spÉdl¡diÐ¡s for Hiseq sqùèlæ wilh an lllum¡@ PhÌ ¡¡bGry ild cúJg dæiti6 bryæ( 6ì O - 6?8 K/ñßi ltÞt Ds (ltèù€ 6 a HSaq stls ßir€ fruSeq !3 Cl6s añd SgS ktts ld
H¡Scq. Perlomånoe may vary b¿s€d ñ snplo quãtity, dudor dmity, ad oths qpdimenlål factoÉ. Peiêd 100 bp dn6 Fãy vary ln lie dgr of 80 to 9096 of ba@6 abov¿ QsO and paiÊd 50 Þ
ruDs typÌ6lly vary lñ thc @gè of 85 tD 9591 bas6 abovè C¡30 baË6d on ÎiÈ ¿b@ f¿cto6.

, 
- 

HíSeq System Specifications with Monitor and PC HiSeq Systerns and

Up to 3 b on c usters pass ng ftteç

lnstrument Confi guration
Computer and touch screen display
Installation setup and accassories
Data collection and analysis software

lnstrumênt Control Computer
Base Unit 2x lntel Xeon X5560 2-8 Gl-Þ CPU
Memory:48 GB RAM
Ha¡d Dríve: 4x 1.0 TB 72oo RPM SATA
Operating System: Windows Vista

Note: Computer sÞeoìf€t¡ons wili be regulaly upgraded.
Contact your læål accolnt milager lor cuÍent coníguration.

Operating Environment
Temperaturo: 22oC r 3"C
Humidily: Non-condensing 2oo/o-8o7o
Altltude: Less than 2,000 m (6,500 ft)
Air Quality: Pollution degree rating of ll
Ventilatlon: Maximum of 4,000 BTU/h
For lndoor Use Only

L¿se¡
592 nm, 660 nm, 650 nm þarcode reader)

D¡mensíons
WxDxH: 1 16.6 crn x 76.0 crn x 94.0 cm (46.7 ìn x 30.0 ìn x 37.0 in)
Weight: 221.4 kg (aEA lbs)
Crated Weight 312 kg (688 lbs)

Gatalog No.

Hisaq 2000 Sequenclng System sY-401-1001

HiSeq 1000 Sequencing System sY-405-1001

HìSeq '1000 to Hiseq 2000 Upgrade sY-405-1002

cBot Clonal Amplification S¡61em sY-301 -2002

Accelerate Your Research w¡th HiSeq Systems
HiSeq Systems redefine lhe trajectory o1 sequencing by combìning
innovative engineering with proven SBS chemistry to set new
standards for output, simplicity, and cost-effectiveness. With the
Hiseq 2000 and Hiseq 1000, the abilityto process larger numbers of
samples and to decode larger and more complex genomes means
that virtually any sequencing project is now within reach.

Learn More
For more information about HiSeq 2000, Hiseq 1000, and lllumina

sequencing, visit www.illuminacorn/qy'stems.
Power Requ¡rements
1oo-240v Ac 5o/6oHz, 2oA, 1500w
lllumina prcvides a region-speoifio unintenuptible porer supply for
all HiSeq instruments,

Product Safeþ
CE marked and EIL listad instument

lllumina, lnc. . 9885 Towne Oentre Drive, San Diego, CA 92121 USA . 1 .800.809.4566 ton-free . 1.858.202.4566 tel . techsupport@illumina.oom . illumina.com

FOR FÊSEAFCH USE ONLY
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Product lnformation Sheet: Sequencing

MiSeq'System
Fully integrated, next-generation sequencing ecosystem for rapid genetic analysis.

I¿ìi.S,¡q Sysì+r I r Rigiiiígl it,r

uilumrr"!a'

. Sequencing at the touch of a button
lntegrated and automated system requires no intervention,
eliminating potentìal enor

. Most rapid variant detection for time.critícal studies
Go from DNA to data in less than I hours

. Proven data quality
Leverages the industry's most accurate TruSeq* chemistry
for the highest confidence in your data

. OptimÞed for keyapplications
Adjustable read lengths and imageable area provide ultimate
experìmental fexibility across a broad range of applications

lntroduction
The MiSeq personal sequencing qystem enables researchers to go from
sample to analyzed datain as little as eight hours witr a revolutionary

workflow and unmaiched accuracy. Capable of generating up to 7.0 Gb
per run, MiSeq is the only nexigeneration sequencer that integrates
amplificaïon, sequencing, and data anaþis in a single insbument
wÍh a footprint of approximately 2 ieet square (Figure 1). ln contrast
to sequencing systems that require emulsion PCR, the MiSeq system
lwerages llluminab proven TruSeq chemislry, makìng lt lhe ideal
platform for any lab pefforming rapid and cost-efrect¡ve genetìc anaþìs
forthe widest range of applications

Push Button Sequenc¡ng
The MiSeq s¡etem offers the easiest nod-generation sequencing
workflow Ferform simple insbument operat¡on with an infuitive touch
screài interÞce and plug-and-play rcagents witì RFID tracking and

automated conrænience. The compact, all-in-one MiSeq pldform
incorporates cluster genuatlon, paired+nd fuidics, and complete data
analSrsis, eliminatíng the need for auxiliary ha¡dwa¡e and saving valuable

lab bench space, Seamless data upload to the BaseSpace" cloud
environment enables unparalleled analysis, collaboration, and seatrity.

Fastest Turnaround Time
For results in hours rather than days, the MiSeq system delivers the
simplest and fastest tumaround time of any next-generation personal

sequencing system (Figure 2). Prepare your sequencing library in
just 90 minutes with Nex'tërao sample prep reagents, then move to
automated clonal amplilcation and seguencing in as little as three
and a half hanrs directly on the MiSeq system- On the ¡ntegrated
instrument computer, data analysis fiom quality-scored base calls to
variant calling and alignment is complete ìn less than two hours with
no user intervention,

Proven Data Quality

Based on lllumina's proven sequencing by synthesis technology,
massively parallel sequencing of millions of fragments occurs by
a proprietary reversible terminator-based method that detects
single bases as they are incorporated into growing DNA strands.
A fruorescently labeled terminator is imaged as each dNTP is added
and then cleaved to allow incorporation of the next base. Since all
four reversible terminator-bound dNTPs are present during each
sequencing cycle, natural competition minimizes incorporation bias.
Base calls are made directly from signaì intenslty measurements
during each cycle, greatly reducing raw eror rates compared to
other technologies. The end result is highly acourate base-by-base
sequencing that eliminates sequence context-specific enors,
enabìing robust base calììng, even wÌthin repetitive sequence
regions and homopolymers. lllumina sequencing is powered by
TruSeq technology, and delivers the highest data integrity, with the
highest yield of enor-free reads and the most base calls above O30.

Optimized for Key Applications
Frçlore the broadest range of sequencing applications. Adjustable
read lengths and imageable area and the choice of single or paìred-

end reads allow you to match experimental needs to your time
requirements. Perform rapid and cost-efiectirc capillary electrophoresis
(GÐ sequencing applications, as well as higNy multiplexed
amplicon sequencing with TruSeq Custom Amplicon, TruSeq C\rstom
Enrichment, small genome resequencing an d de now sequencing,
small RM sequencing, library QC, and 165 metagenomics sfudìes.

For ounent next-generation sequencing users, complete sequencìng
projects in afraction of time and cost using the Mi@ system.

Figure 1: MiSeq System

lllumina's oompact MiSeq system is the idaal platform for Gpid,
cost-effeotive next-generation sequencing.

ILLUM_0834



Product lnformation Sheet: Sequencing

.- Ftgure2: MiSeq Worlcflow

$çqt¡*nee

{h(.{Ù:,'-

3.2-3.5 hours

4.6-5.0 hours

14.0-16.0 hours

20.7-24.0 hours

>35 hours

The Miseq system's revolutionary workf,ow enables the fastest tumaround tjme of arl/next€eneraüon personal sequencing system,

'.- MiSeq System Peformance Parameters MiSeq System Specilcations

Total Time ftom
Prepped Library

Read Length Or¡tput

1 x35bp 440-550 Mb

2x25bp 640-800 Mb

lx100bp 2.5-3.1 Gb

2x150bp s.7-4.6 Gb

2x250 6.0-7.0 Gb

Reads
12.0-15.0 millim clusters pæing filler,
and 24.0-30.0 million paìred-ond reads

Performancer

>90% basês higher than Q30 at 1 x 35 bp
>9o% beses higher than O30 at 2 x 25 bp
>85% bases higher than O30 at 2 x 1 00 bp
>75% bases higher than Q30 at 2 x 1 50 bp

' lncluds paiÞd-Bnd Ed, f appliæblâ.
*Pà1olîHce, output. mplifætjon, and sequencing ¡ime for 2 x 250 bp

rad lengrth deÞends on insFument upgade, commsrc¡ally aËjlabÞ h
thethird quarter of 2012. Customeß wll be mtifed Df upgËde âwilability-
UpgÉde dât6 æ $bþotto chÐge.

lThE poæntsge of bass >O30 is avêraged aæs tìe enllre nm¡ nol on a
Þêr-Ed or per-cyôle b¿sis,

.- Ordering lnformation

cetalog No.

MiSeq system sY-41 0-1 001

Learn More
Go to www.illumina.oom/miseq to learn more about the
next revolution in personal sequenc¡ng.

lnstñJment Gonñ'gurat¡on

FìFlD traoking for consumables

MiSeq Conhol Software

Mßeq Bepofter Software

lnstrumeñt Coritrol Gomputer (nterna['
Base Unlt: lntel CoreiT-Z71OGE 2.10 GHz CPU

Memorf 16 GB RAM

Hard Drive:750 GB

Operating System: Windows 7 embedded standard
'Computs spæifietiore Je subieot to chilge"

Operating Env¡ronment

Temperature 22"C+3"C
HumidiÇ: Non-oondensing 2O%-AO%

Altitude: Less than 2,000 m (6,500 ft)

Air Qualitli: Pollutlon degree rating of ll

Vontilat¡on: Maximum of 1,364 BTUz?r

For lndoor Use Only

L¡ght Emitt¡nE Diode (LED)

530 nm, 660 nm

D¡mens¡ons

WxDxH:68.6 cm x 56.5 cm x 52.3 cm (27.0 in x 22.2 in x 20.6 in)

We¡ght 54.5 l€ (120 lbs)

Crated We'rght 90.9 kg (æ0 lbs)

Power Requirements

1 00-240V AC @ 50/60r-L, 1 04, 400W

Radio Frequency ldentifier (BFID)

Frequency 13.56 MIL
Power: 100 mW

Product Safety and Complianoe

NRTL cenified IEC 61010-l
CE marked

FCC/IC approved

lllum¡ne . 1.800.809.4566 tolf-free (U.Sl . +1.858.202.4566 tel . techsuppcrt@illumina-com . u¡¡¡,v.Ìlluminacom

FOR RESEARCH USE ONLY

Q 20'11-2C12 lllum¡na. lnc All rights maMd.
lllumina llluminâDx, Basespæs, BædAnay, BeådþÊs, oBoL CSPE, DdSL" Osslgnstidio, Eæ, GAIIX Genst¡c Enårgy,
Gsome Amlizei GÈnomesludþ, GoldsGatq HISä, Hlssq, lnfinlum, lsêhct, Mlssq, Nodera, Sênfix, S€qMonltor, Solexa,
TruSeq, \bÞCodB, the pumpkin orÐge ælo¡ æd the Gæatic Energy streaming bssès d6i9n æ t¡ådem¿Jl,6 or Egist€rBd
trademaiG of lllumina, lnc AJI olhgr bÐds and namæ corÞlnêcf heE¡n ap Ûle pEperty of their rspectivÞ oMers.
Ptb. No. 770-2011-001 Curent æ ot 10 Fsbruary 2012

ILLUM-0835
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3nh2 HiScanSQ - High-throughput arrays with next-gen sequencing, one streamlined soh¡tion - lllumina

Log in to qet personalized account information. euick Order View Carl (0) f
¡3.ül-1.*q{--ig.¿15'È' Mylllumina Tools

, SYSTEMS SERVICES SCIENCE SUPPORT Search ffil

illu¡mlna'

APPLICATONS

COMPANY

Systems / HiScanSQ
overview System workflow specs K¡ts support GET-A OTJOTE

HÊ!r'_

suÞscnbe I

| ¡oltow us:

i .ii li- ri tìi.,:::rL-ir.+¡ 1i.t:+,li i'i¡:.1:{ii_:i!i¡ 'r.r i:r_". ¡

,]
t'l¡.i.-:tlt' ii ¡'il:,,i ;1.¿j;ì i-ìrr:::.:ii. íi i

The power of next-generation sequencing plus
the high-throughput capacity of genotyping and
gene e>çrassion arrays.

Optirnized study design
with sequencing and
rnicroarrays
Discover how hybrid study designs
can expand the scope of your
research.

Learn more >>

Two technologies
See the sequencing and array
technologies that power the
revo lutionary HíScanSQ system.

Read about SB5 Technology >>

Read about BeadArray Technology >>

Advancing cancer genon'lic
studies
Read how researchers are making
new insights into cancer progression,
diagnosis, and treatment.

Download the cancer research revîew

One Powerful Platform
Get a closer look at the innovative
design features and diverse
applications available with the
HiScanSQ system.

Download the specifications sheet >>

Get !'IiScanSQ Updates
lnterested in receiving
newsletters, case studiesf and
informat¡on on new
applications? Enter your email
>¡J¡J¡¡scb¡.lar. 

-
j.:F¡

Et

@

foin the conversation
Keep up-to-date wíth the latest
online conversation surrounding
HiScanSQ.

follon ¡.¡s onik

a

Compare Illumína sequencing systems >>

Å=¿tflr,=ræâ-ìt\ eElEnÈ

Sequencingpublicationsusinsllluminatechnotogy FfitrÐ^tlif*

Life sc¡ences I Fersonal Sequenc¡nq I Diagnostics

Applietiore Systèms

Sequencíng H¡seq Systems

GWAS Genome Analyzèr
IIx

sNP Genotyping &
Cl'W Anèlysis M¡Sèq

Fastrrà ck t"-tTlU M- tgg6rchea

serv¡æs

Genom e Neh^,Þrk

Sc¡ênce

Publícat¡ons

support

Product
Dodmentâtio n

Product UteEtue

S o ftuJa re

6mpany

Ca reers

Contact lJs

Eve n ts{
wvr¡w.illu mina.com/systems/hiscansq-il mn

CSPrÞ Technology
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3nh2 HiScanSQ - High-throughput arrays with next-gen sequencing, one streamlined solution - lllumina

Gene Regulatíon & HiSænSQ Core Labs icommunity Basespèc€
ED¡oenêtic Añãlvsis' isan Service Webfnars FAes
Gene Expression _ Partnersh¡ps
Analysis BeadxPress Designstudio

Illumina I nancial
protein Analvsis Eco Real-Time PCR Solutions Assay Desígn Tool' System
Real-T¡me pCR lllum¡na Conned Product Files

50 fh^ra re
AorioenomiG Eco Real-Time PCR

BaseSpace Support
CytogenetiG

Customer Seruice
Cancer Genomics

Tra in ing

About Us

Ne\rGrcom

Investor RelaÈlons

Privacy

Legal

Califomia
Transparency in
SuÞply Chain

Innovative technologies
At Illumina, our goal is to ÊpplY innovatíve technologies and revolut¡onary assays to the analysis of genet¡c variation and function, makÌng studies
Possible that uEre not even imaginable just a fewyears ago, These studies will help make the realization of pesonalized medicÍne poss¡ble. W¡th
such ràpid advances in tecJlnology taking plãcer it is mission siticèl to have solutions that are not only innovative, but f¡exible, scalable. and
complete w!'th industry-leading support and service. es a global company that places h¡9h vàlue on collaborative inteEctions, rôpid delivery of
solutions, and Þrioritizing thÊ needs of its c1lstomers, !a,e strive to meetth¡s cllallenge. Iltumina's innovative, amy-based solutions for Dl\,lA, RNA, ènd
protein analysis serve as tools fordiseãse researcfì. drug development, and the developmentof moleculartests ¡n the clin¡c.

@ 2012 Illumìna. Inc, All rights reserued

www.illum¡na-com/systems/hiscansq -llmn

ILLUM-0837
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3nh2 Eco Real-Tme PCR System, The Eco Real-Time PCR System - lllumína, lnc.

Fligh-perforrn a nce Rea l-Time PCR
System includes:

If lumrna" Eco

Get Eco Product UÞdates

- Please select:

Select One

OVERVIEW PRODUCTS SCIENCE SUPPORT CONTACT US

The Eco Real-Time PCR. System

Full-Featured, Open Flatform

7-¿ay ïrièl

Get ã Quote My Accouat

With the Eco system, Real-Time PCRtechnology is now wi[hin reach o
indÍvidual researchers. Large, expensive thermal cyclers that take up a
entire workspace are replaced with an affordable, compact system an
Netbook computer that fit easily in any lab. DeliverÍng unsurpassed da.
qualìty for 40-cycle runs in as little as 40 minutes, the Eco system
revolutionizes qPCR accessibilÍty for both new and experienced Real-Ti
PCR users.

Sign up for a rÌsk-free 7-day trlalto evaluate the Eco in your iab

''"1 : _ :: ¡¡.

" Delivers high-precision (< 0.167 SD Cq)
e Provides sensitive fluorescence detection

down to a single copy
. Delívers +0.1"C well-to-well uniformity

" Supports most popufar real-time PCR

chemistries (calibrated for SYBR, FAM. HEX,
VIC, ROX, and Cy5 dyes

c Real-time a pplications include:
/ Absolute quantificãt¡on by standard

CUTVC

y' Reiative quantifìcation using Â.ACq

method with support for multiple
reference gene normalization

/ Allelic discrimination by end-point
flu o¡esce nce

/ SNP genotyping, mutatìon soeening
and methylation analysis by Hiqh-
Resolution Melt (HRM) curve analysis

Leam about Ehe Science >

Specifications

c Eco instrument

" Netbook computer pre-installed with Eco
software and HRM module

r USB flash drive with Eco software
¡ Eco sample loading dock
. Stafter pack of 10 plates, 40 seals, and one

Evaluation Kit

US Price: Only $13,9OO.OO!

Pleaseselect: lã] oRDERNow

www.ecoqpcr.com/products/ecoq pcr.ilmn

ILLUM-0838
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3nn2
BIock format

Eco Real-ïme PCR System, The Eco Real-Tíme PCR System - Illumina, lnc-

48-well block

48-well Eco plates and optical Eco adhesive seals

Eco sample loading dock

5-20p1 validated (optimized for standard 20¡.rl protocots)

5-5"C/sec

35-1000c

+ 0.10c

Data collected in all fourfilters forall wells regardless of plate setup; plate setup fordata analysìs can be altered aft
run completion.

Melt curve analysis supports contínuous data acquisition ¡n a single channel, províding increased data point colledio¡
and reduced run times

Less than 40 minutes

Voltage: 120VAC=10o/o
Nominal current draw: 8A
Freq uency: 5D /60 Hz=fo/o
Peak Power 500V4, typical power is 180V4

Eco System Software suppofts all chemistries and a variety of applications, including absolute quantification, relative

quantification, allelîc discríminaE¡on, and high resolution melt curve analysis (HRM)

l2-month waranty (Ìndudes parts and labor)

Temperature
uniformity

Opticzlsystem LED excitation (452-486 nm and 542-5A2 nm), four em¡ssion fìlters (505-545 nm, 562-596 nm,604-644 nm, and 6É
705 nm) and CCD camera

Consumables

Accessoríes

Sample volumes

Average block ramp
rate

Temperature range

Calibrated dyes at
s h ip rnent

Data collectio n

Real-ïme PCR run
time (40 cycles)

Electrical

Software

Wa rra nty

SYBR, FAM, HEX, ROX, CyS: factory-calibrated. Additional dyes within wavelength range of Eco filters are supported w
no additional calibration required Tor implementation

Instrument Physiæl

Instrument dimensions

Weight

12.6" closed (height)
14.5" open (height)
13.6" (depth)
12.2" (w¡dth)

32 cm closed (height)
36.8 cm open (height)
34.5 cm (depth)
31 cm (v,ridth)

30 lbs (13.6 Ks)

Pêrformance

Sensitivity

Dynamic range

P recis io n

Càreers

1 copy

9 logs linear range

Discrim¡nates 5,000 and 10,O00 template copies with 99% confidence

ILLUM-0839

contact Us Events Lnwestors Legal Locat¡ons

\M/vw.ecoqpcr.com/products/ecoqpcr.il mn
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3nn2 Eco Reaf-Time PCR System, The Eco Real-Tme PCR System - lllumina, lnc.

@ Illumina. lnc. All rights reserued. personal Genomlcs Illumina

wu^^/.ecoqpcr.com/products/ecoq pcr.ilmn

ILLUM-0840
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prod-u'cts & services .::. services: geooaic se¡vices with loJexa sequenciag techaolog¡r .::- ... Page 1 of 1

illumina" ''i1'. ":È3,.LÐG l¡¡ To ÑOI4 lt'F cÊbEÍ li-r'l:+

ÞroduGts g-sÊrv¡Ê€s
F

Eovervie¡r¡
EI óystems S. softr¡r¡are

Eldna zna lysis sotutÌons
El rÌB ãnalysis solut¡-ons

13 soteø applicafions
flservices

:- o ve n i¿ r,r,

: f¡sttr¿ck genotvciir 9
sÈñ1 cÉs

:- genomiu sertice¡
:- cu>tomer sample

er,¡luation þrogrom
: illumina cspro

E product lit€rat¡¡re

senrices: genomic serric€,s t¡sith solÊn sÊquênc¡ngr technology

El en withuut a platfarm cornrritment, you cón le,¡erage the porver
of Solera sequencing tc:clnôlbgy through ou r lllumina's cen-omic
Ser'¡,ices, lÅfit}l ye¿rs of exþerience deli'¡erinS hîôh-quality íeruio:,
we ofrer a range of consultative and ¡nal),tical capabiliti¿i" r+hich
can be.tailoied to rù¿¿t Toûr needs, Our prsren ttåck record of
successfully execut¡ng high-',ialue projécts; ¡nd the Éòc.ess r+e
pror¡-de to s te¡m of ieascined prdessionáls, n'ill make using
sequencing-by-synthesis technof ogy convènímt ¿nd afü:id8bl.e,
Rely on ltluminafs Genomiu= Ser+ices qioup to desi-on and complete
your projects ìn rectrrd time and at co$s that no othrr technológy 

'

c¿n matcl¡.

applications offered

¡ Ç¡ndidate geire and region resequenring
o BaÈe¡ial Df',,|4 resequÈncing
. Digital expression profilirrg
¡ Sm¿ll P.trlA discovery

if Tour application of intere* does not appeai on the list, pl ease
contúct ur, Vúe r¡n often I'uork ruith you to des¡qn the sppropriate
protocols and prcrcesse-s to handle yòur ¿pFlication.

The Ger¡omic¡ Senice¡ group cðn provide'you y¿ith Essistance
across Your entir¿ +\,orkflottl:

¡ Crnsultatiorr on eperìmental deií_qn
r Sample Frep¿rÈtr-on and QGr Cluster çÞnÉrdtion3 SP-quenê¡nq-b¡.-s¡.¡¡¡s=¡.- using the lllumine Genome

Ânalyaer
a Data analysis anci bioinforr¡aücs consultation

¡mportafit in
- product liter:
- pubJic:tiars
- f.qs
- h¡-rg¡-rep cr

< rEFôÊ rmfåci'
+:. g-sa ;Ð2'45€6 g?Ðu7 lllumi

htÞ/rb¡rww.iltunina c on/p4es.ilnn?IFZ02
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TruSeq'M SBS Kit-HS (200 cYcles)
Box2of2
BOX.HI SEQ*sEQUEN CI NG-BX2

rnFÈr rsoro¿s. lllllllllllllll¡llllll

l-abel PN: 15010460.C

P¡utNumb87p57,O26. 7.4{,u6, 7,12J.6Ìt. îJ4L.4' 7 592Jrs

þRÉffi6EOÈg
Ér6Éd',Éf,*h@dò¿

ililil1ilIllllllllllll

illum¡na

L23¡'S678

-25"C

uñ!lliuf,la¡.<c5

¡-ts'c

@7 y23a567s

2010-07-16

lllumina, tna
san Diego, CA921ZL USA
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Whole-Genome DASL@ HT DAP- 24 Sample
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GenomeStudio"'
Genotyping Module v1 .0
Application & Documerrtation
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ILLUMINAE SERVICE AND SUPPORT
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Experience personalized service, industry-leading data quality, and guaranteed turnaround
time with lllumina's FastTrack Genotyping Services for a wide range of SNP genotyping
projects-
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Ât lllumina, we work collaboratively witl you to achieve
your research objectives. Using lllumina's cutting-edge
SNP genotyping technology, our in-house geneticists
have co¡rsistently provided on-time, reliable genotyp-
ing services to academic and pharmaceutical customers
sirce 2002. In collaboration with our customers, we have
provided data for the study of many dÈeases through
sewices pro;ects, f¡om various cãncers to diabetes and
schizophrenia. Using Illu-mina's FastTràck Servic es gives

you the same competitive advantages as our installed
bese of customers: t}le ability to conduct whole-genome
association studies, DNA copy number studies, Iinkage
analysis, and fine mapping studies in a tìmely fashion at
a reasonable cost.

In addition to the benefits you can realize by outsourcing
your d-iscovery efforts, you will also appreciate the pro-
fessional design assistance and coliaborative approach
Illumina has proudly delivered since program inception-
We highly value the quality outcome of your projects as

much as your experience working with us.

KEY HIGHUGHIS OF PAST PERFORMANCE

. lnfiniüm! Se¡vice Projects:
Sample Success Rate: 99-5%

Call Rãtè:99.89%

. GoldenGate' Seruice Projects:
DNA Success R¿te. 97.6%
call R¿re| 99.75%

'!
LLUM.O85O
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STANDARD PANEL GENOTYPING PROJÊCT TIMELINE

ILLUMINAø SERVICE AND SUPPORT

p-¡ì.sctj/],l,liit 5ÉRl.;C! r,V jt H DÊtiic.A.i[D i¡.\ti!ai'j s

. Ân expert molecular geneticist project manager
assigned to each project

. Project completion and success ensu¡ed q¡íth

guaranteed fast delivery
. Intensive customer engagement with proven

process flow driven by best practices
. Each project dataset reviewed and QC'd by the

sen¡rces group
. Every sample and every SNP locus assigned a

qualìt5r score
. Strea¡nlined custom SNP selection from an up-to-

date database of >1 million validated SNP marke¡s
. Final annotated SNP lists speciñed with expected

assay corrversron rates

I 1- i, ll.5 LE, i' iiLlv E I\j, !:,¡.S ì', A.¡l il R C L. U-<l P å!-l {lt-5 S

. Over 200 projects between 2002 and 2006, álI
delive¡ed on ti¡ne

. Gua¡a¡teed delivery date, wit}I average study
tumaround time <90 days

. Over 200,000 DNÄ samples geno\rped., with nearþ
100% success

. World-class lllu¡nina Beadlab environment capa-

ble of generating over 75 million genogpes per day
. Ea?ertise with large datasets---over 1 bilüon

genotjpes delivered fo¡ a single customer project
. Fully integreted custom Laboratory Information

Management System (LIMS) üacking from sample
input to data ouþut and analysis

. Ðarcoded plates sent to customers to ensure

accurate sample t¡acking
. Streamìined process for safe and secure dry ice

sample shipment

I ¡ú Þ r- S ì-RY- 1-ã lì.Ð' i f i G ÞAí¿. (:1 U,q.i-iTv,

. Consistently impressive results from best-
performing genotyping products, quality-driven
processes, ând professional oçertise

. Maximal information value at every locus

. Illumina control samples included on evety sarnple
plate for extensive real-time QC and data review in
LIMS environment

. Low sanple input requirements

Cu¡toDêr
Pre-Frojed Prepã ration:

. S¿mple Collediôn
. ÞNA Purifìcelìôn

Ew
lllumi¡¡ :

+
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CUSTOM PANEL GENOTYPING PROJECT TIMELINÊ
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. Indusb:y's most flexible and comprehensive porÉolio
with tnfinium and GoldenGate aesays

. Standard and custom content

. Whoìe-genome and ñne mapping studies

. Scalable multiplex levels-from 384 custom SNPS to
l million standerd SNPs per assey

. Wide sarnple size range-from 300 to severaL thousand.

. Tag SNP selection available for any combination of the
four HapMap populations

. .A-ìl orga¡isms supported; extensive experience with
organisms such as human, cow, pig, chicken, mouse,
dog, and corn

. Seamless tra¡sition to follow-on projects-from
lnfinium Whole-Genome Genoqrping to iSelect Custom
Genoqr¡ing, and then fo targeted panels with Custom

GoldenGate GenoB?ingell with the same trusted
team, qualit¡l data, and LlMS-driven process

:jr i j;:! i jrri rtr ii v,

Take advantage of lìlumina's full menu of FastTrack

Genogping Services. Our highly experienced
FastTrack Project Managers are committed to work-
ing collaborative)y with you from beginning to end, to
ensure the highest qualit5r data and fast hlrnefound.
Enjoy the benefìts of innovative technologies and per-
sonalized serrrice from the genotyping market leader.

lnf¡n¡um Whole-Genome Genotyping

ILLUMINA@ SERVICE AND SUPPORT

INFf NIUM WHOLE-GENOME GENOTYPING
PAST PERFORMANCE*

(Based on all contracts between Janíjáry ãnd Septembär 200ó
>1 1,500 BeadChips and 3.5 billion genotypes)

Sample 5ucces Rate

Locus Success Rate

99.+7%

99.11%

99.89%

99.99%

99.98%

92.8%
91.2%

99.7 5V

>99.99%

>99.997"

Call Rate

Reproducibility

Heritability Orios)

r Pêrtomãñc. lor individuã¡ stu¿jês hrie3 rñd dcp.¡d! oi thê DNÀ qu¡lìry ofrh!
iamplÊs iühh¡ÊèJ åDd !hê quã¡iry ol thc SNP$Gl.dê¿

GOLÞENGATE PA.ST PERFORMANCE*

Based on all contracts beÞreen January 2005 and June 200ó
(>150,000 individual DNA samples from 100 projects)

Custom Assay
Development Success

- Human only
- AII specÌes

DNA Success Rate

Call Rate

Reproducibility

Heritability

* PÊrformànco for ìn¿iliduãl studiÈs ErìÈs ãnd dep:nds on rhc DNA quoliry of
thc sanples:ubmíncd ã¡d thê qu¿liry of úê SNPs ¡elcaod

NUMBER OF LOCI A5SAYEÞ AND TURNAROUND TIME REAUIRED FOR FASTTRACK GENOTYPING SEEMCES TO PROCESs
STANDARD AND CUSTOM PANELS

Goldæ6ate Genotyping -3H000
300,000-1.000,000

45 daysr

90 daysr:

Custom GoldenGale Geiìotyping

lnfinìum iSelect- Custom G enotyping

lnfìnium Semi-Custom HumanHap300-Duo+ Genotypìng

lnfinium Semi-Custom HumanHap5S0+ Genotyping

' Froñ DNAsmplê iúbm¡s¡îon
¡FÞr up to 1,000 sahplcs

'Froñ d.t! ol{ìn¡l SNP lìst and DNAsrmplc submìssìon

'Âdd 7,ò00J0,800 útoñ locito rundàrd 300,000 loci pêr 5añp¡c

'Add ),Á00-121.600 olton lo.i þ ñn.i!¡d 550,000 loÊi

38a-:a;iioo+

7,ó0H0,800

7,600+0,800.

7,60G-121 ,600'

90 dáys,

1 20 daysr

1 20 dayd r

1 20 dayd.r

ILLUM-0852



ILLUMINAO SERVICE AND SUPPORT
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FÂ5TTRACK GENOTYPING SERVICES 5TANDARD PANEL PROJECT5

FT-2G101
Ff-20-10"
FT-20-1 04
FT-20-1 05
FT-20-1 06
FT-20-1 07
FT-20-1 0B

Ff-20'111
FT-2(L109¿
FT-20-1 1 0¿

Ff-20-113'
FT-1 0-1 01

Infi nium tJ'Vhole-Genomê Genotyp¡ng
Standard Panef Service Project
HumanHap300-Duo Genotyping BeadChip
HumanHap2405-Duo Genot¡rping BeadChip
HumanHap550 Genotyping BeadChip
HumanHap650Y Genotyping BeadChip .

HumanHap450S DNA Analysis BeadChip
Humanl M DNA Analysís BeadChip
HumanCNV3T0-Duo DNA Analysis BeàdChip
HumanLinkage-1 2 DNA Analysis BeadChip
BovineSNP50 Genotyp¡ng BeadChip
CanineSNP20 Genotyping BeadChip
CVDSNPó0 Genotypìn9 BeadChip
GoldenGate Genotyping 5tandard
Panel Service Project
Linkage V Panel

Mouse LD Linkage
Moree MD Linkage

MHC Panel Set
MHC Mapping Panel

MHC Exon-Centric Panel

Cancer SNP Panel

>300,000
>240,O1C

>550,000
>650,000
>450;000

.>1;000,000
>370,000

>ó,000
>50,000
>20,000
>6o,oo0

ó,056
377

1,449
2,360
1,2?3
1,228
1;421

3

3
?

?

3

1.5
t.f,

4
2

2
4

2

2

2

&ì-hcsc produc rrc cuæntþaøìl:blc lor ordÊr¡Dg, hutwili not bê in usê u¡ril l# 2OO7

FA.STTR-ACK GENOTYPIÑG SERVÍCES CUSTOM PANEL PROJECTS

FT-15-1 0'l

Ff-25-101

FÍ-25-102

Custom GoldenGatê Genotyping Pioject uP to 1,536

1,6324,608
4,7 04-9,216

lnfinium iseleqt Custom GenoÇping Project 7,óOO-óO,8OO

lnlinum Semi-Custom HumanHap3OùDu o+

Genotyp¡n9 Project
7,60ù40,80F

)
4

6

'1.5

40

80

120

30

ó0

60lnfìniumSemi-GrstomHumanHapSS0+ 7,600-121,600'
FT-25-103 Genot¡ping Project

tAdd 7.óoo+0,Eoo .qÞn ¡Þcí Þ rhè frndàrd 3oo,oæ loÉi per sahFlË oñ thê HhånHàp3oo-Duo Gêñotyping Bê¡dch¡p
sAdd 7,óoo-121,600 c6ñ loci ro lhè 3ÞhJãr¿ s5o,ooo loci Þn rhÈ HlnànH¡p550 G.notpins B.ô¿chìp

AÚD ITII.]TìT- L I¡J -CRILi]ìJÍÐi\!

Please visit www'-illumina.com
Illumin¿, lnc-
Customer Solutiong
9885 Towne Centre Drìve

San Diego, CA 92121-1975
1.800-S09-45óó (toll free)

1.858-202.4566 (outside the U.S.)

techsupport@illumina -com
m-illumina.com

FOR RESEARCH USE ONLY
ILLUM-0853
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The lllumina Genome Network

;llumrna'

APPLICATIONS 5Y5IEM5 SERVICES SCIENCE

Services / The Illumina cenome Network

Whote human genome sequencing services
without compromise.
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OVERVIEW HICH-QUAIITY DAIA PARINERS SERVICE DETAILS GET A QUOTE PUBUCATIONS

The lllumÍna Genome Network

The Illumina Genome Network links researchers interested in conductÌng large whole human genome sequencíng projects with
leading institutes worldwide that provide highly econom¡cal and rap¡d turnaround accessto lllumjna sequencíng, Consisting of
ÇSPro-certified organizat¡ons with proven expertise in generating hiqh-qualily, economical human genome data, the Illurnina
Genome Network enables researchers to complete their genome sequencing projects rapidly and confldently. Highest qualiÇ
data with fast turnaround tìmes: that is the pmmise of the lllumina Genome Network.

Entrust your study to some of the most recognlzed names in sequencing, all of whom rely upon the trusted and proven
Itlum¡na technology platform. Leverage their expert¡se to get fast access to comprehensive whole-genome assemblies.
including:

' High qual¡ty variant calìing of single nucleotide polymorphisms (SNPs) and insertions ènd delet¡ons (hdels)
. Ab¡lity to identify Copy Number Var¡ations (CNV) and other structura¡ rearrangements
. Accesstoacomprehensivesetof in-houseandthird-partyanalysistoolsdesignedtosupportthesystemwiththe

largest installed base ¡n the industry

' Ability to Teanalyze data sets over time

You can choose yourlllumina Genome Network partner and create servíce packages based on your ind¡v¡dual study
requirements. Flexible turnaround times and a range of value-added services are available to meet the un¡que needs of every
study. It's a quick and reliable way to get your sequenc¡ng study started on the Illum¡na sequencing technology platform.

GET A QUO'IE

Whole Hu¡nan Genome Sequenc¡ng Services Brochure
Illumina Genome Network Data Sheei
Technicél Ncte-Leveraging Whole Human Genorne SeguÞncing ¡n Cencer

L¡1e Scienc$ I PeÉnat Sequencing I Þ¡ðgnost¡G :)t?4t =æ1å.^ +tElÈ

App¡ietions Sy*ems Sedlæs Se¡ene 5.¡ÞpoÉ company
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The Illumina Genome Network

Softìdare
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Protein
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Now is the time to take your research further. Faster.

As whole human genome seguencing becomes

more accessible, the ability to study the entire

genome accelerates opportunities for discovery.

Fueling a new generation of genomic studies.

Only lllumina oflers access to the most accurate,

most complete whole human genome sequencing

data. Giving you the clearest picture of the genome.

Empowering your research like never before.
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You've got the samples, but not the dedicated resources or time. You need an experienced

service partner to perform whole human genome sequencing to advance your studies.

lllumina offers the only end-to-end research solution, with guaranteed access to industry-leading

TruSeq technology through our sequencing platforms, network of padners, and our own

FastTrack Services. From discovery to validation, we provide support for every step of your proiect.

Once your whole human genome sequencing project is complete, we'll hefp you with follow-on

studies. Whether it's targeted exome sequencing, SNP discovery or RNA-Seq, you'll get the

in-depth genomic information you need to aocelerate your research.

And since your data will be delivered in the format most compatible with popular analysis tools,

you can easily continue with any secondary studies of your own.

"'-i" ! | !i f ./ . /'- :. .i, ¡ ,-*r/ -\f--. -, I--., I"-','i,"-.
i r :r.-l ,,...,., i! ! i -.{.., I j i. ,'ìi;ili_.

:í-l:ir.ri-ri L-,1 ; lr,ilji ,iii';l i

lllumina
Genome
Network

SERVICES FROM ILLUMINA

Our network of partners with one focus-to perform whole
human genome sequencing projects on lllumina systems.

Our CLlA-approved and CAP-accredited in-house
services, offering sequencing and genotyping.

CertiTled serv¡ce labs produc¡ng vaiidated ftlum¡na data.illumrna
CEHTIFIED

SEFVICE PFOVIÞEF

ILLUM-0953



'\.1',,/i' Ìr,)ii:-:j i i, li"î'ii:ì i i i-ilii i,-,ti-i"ìi-:r

l;,:::ìi"-'¡ i i i-::i i 
-ì 

i,"l i i'iç"r ¡i i-::i'V'ir- --Ìl',.;::;.

l,¡"',ti"i i 
-ii -,i 

i i l;i-l i i-'li,-ii i.:ii "i "iii;rj,;1.

When you use the lllumina Genome Network, you get the highest data quality with the

fastest turnaround, to decrease your time-to-publish. All of your data is delivered in

índustry-standard format to streamline collaborations and allow integrated follow-on

studies. And everything is completed at a competitive price, so you can sequence

more samples for less.

The lllumina Genome Network delivers the following key analysis results and metrics:

. Sequence data- Aligned and non-aligned reads in archival BAM format

. Variant Ínformation: SNB indel, CNV and SV (e.9., large inseftion, large deletion)

variant calls in VCF format

. Sample report: Summary of sample and genome quality metrics in PDF format

. SNP concordance: All genotyping and WGS data fìles are provided (Figure 1)

Greater confidence in results
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Figure 1. lndependent confirmatíon with HumanOmni 2.5 BeadOhip
shows SNP concordance > 99% for every sample.
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lllumina platforms make up the largest installed base of next-generation sequencing

systems worldwide-referenced ín over 2,1OO peer-reviewed publications, and

counting. They're the most trusted and widely adopted for a reason: our proven

TruSeq technology, delivering the highest data accuracy ln the industry for
variant calling (Figure 2).

Whole-genome sequencing ínvolves more than obtaining high coverage depth

and quality reads. That's why we run each base pair through a usable genome

test (Figure 3), resultíng in the highest callable genome with qualþ scores of

Q30 or rnore on > SOyo of all reads passing filter. This holds true even within

the difficult-to-sequence regíons of the genome.

Highest accuracy. More usable data.
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Figure 3, More usable data: > 95% of the
NCBI reference genome.

:Sequencing perbmed on an lllumina l{Seq sy$ern.
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It's easy to secure the most accurate, research-ready data that meets your needs,

budget, and timelines. Whether you own an lllumina system or use our sequencing

services, your research will always be powered by TruSeq.

-i?-L.ÏSeq

Accessing the TruSeq genome.

- 

h{"iÌ' r

þ-¡*sr lrack illum¡na
CEÊf¡FIEO

sÉEvrcE PiovloEa

HiSeq@ systems- used for
the largest ard most complex
sequenc¡ng studies.

\Mlole human genorne

sequencing servlce.

SEAVICES FÂOM ILLTJ['INA

lllumina sequencing and
genotyping services.

Certified service labs
producing validated
llluminadata.
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Perform your next whole human genome

sequencing study with lllumina.

Learn more at
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Transforming our
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Technology enhances understanding. Drives discovery

lllumina's cancer discovery initiative.

Our belief in the power of lllumina technology is so strong that we work side by side with
researchers to obtain samples for our cancer discovery work. Using whole-genome seque¡cing,
we are exploring how biomarker discovery can lead to early detection, rcsistance to therapy, and
prognosis in ovarian, gastric, and coloreclal cancer. Discovering how analyzr'ng subtle changes in

genes and chromosomes will change diagnostics forever. Ultimately leading to novel diagnostic
services and products as shown in the continuum above.

lllumina's clinical services lab

lnnovative. Comprehensive. The first choice for doctor-ordered lndividual Genome Sequencing
services. The fìrst to generate a complete human sequence in a clinical laboratory. Fully CLIA-
certified and CAP-accredited for high-compleity molecular testing.
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When taking a genome-wide approaoh to oanoer, researohars can use a o¡rcus plot to vísr.nlÞe the efensive rearrangements and varialiors thal are

common lo cancer. This plot shows va¡iations found in a malanoma c¿ll line, marking eaoh chromosome on the outside ring, then showing validated
¡ndels, dansity of subs'tjtul¡ons, cod¡ng substitut¡ons, oopy number variants, loss oí heterozygosity, to rewal ll¡e intrachromosomal and hterchromosomal
s1ruotu¡al var¡ants ¡n the micfdle of the plol
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New technologies. New discoveríes, New hope.
With innovation, insight, and commitment, the
lllumina community is leading the way toward
a brighter future in cancer diagnostics, therapy,
and personalized treatment.

. New developments provide hope for earlier
detection and better prognoses

. Novel biomarkers may lead to future treatments
tailored to an individual's genetic disposition

. lndividual Genome Sequencing services
provide genetic information that wi I I faci I itate
clinical decision making in cancer and medicine

Learn more aboul lllumina at
i','.",'ri:'. i ì 
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Sequencing. Microarrays. Real-time PCR.

Technology is fueling a new era o'f cancer
díscovery and validation.

The growing lliumina community is a part of this
revolution. Taking advantage of simplified worJdlows

and stream li ned platforms. Advancing research.

Increasi n g o ur underctanding. Publish ing res ults.

The lllumina community is discovering more.
Publíshing more.

2008
. First publication describing whole-genome sequencing

on human cancerl
. Accurate human whole-genome sequencing using

reversible terminator chemistry,

2009
. Demonstrates the power of second-generdion tansøiptome

sequencing for identifling reanangements in coding genesg

. The largest collection of samples (24)for a single cancer
type to be whole-genome sequenced, documenting large
sampl e-to-sam ple varíabilit¡É

2010
. Ne¡t-generatíon sequencing technology provides new insights

into the mechanisms of cancer progression and a greater
underslanding of diagnosis and treatment options+7

201'l
. D¡scovery of causaïve gene mutations for a rare skin

cancer ionditìons

Pub cat ons Usìng um na Techno ogy For Cancer Flseach
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ChlF-Sequencing (Dr{A-Protein B¡nding)

C,llanges ¡n Tr¿nscription Factor and Flistone B¡nding

ldentify Variants in Gene Regions

lryhob-Genome Genotypi,ng*-orsonr,Inocrseã 
c eõydæ -

SNP D¡scovery

+ +
+ + + +

I

\¡úhole-Genome Resequencing

Exorne Flesequencing

Gustom Targeted Resequencing !

Culom Amplicon Resequencing

Profile Gene Expression
Yvhole-Genome B<pression + + +
Focr:sed Gene Expression

MicroRNA and Small FìM Prcfling + +
MicroRNA and Sma.ll BM Dlsoovery + +

. numlEÉuppoñd b6 srylÉ
+ [uddÉ6\Eponed iffi åú degr¿ded (FtE EÐplôs
. C{@@+æErãrsd ¡nEq æd dærÀCed IFFPE Édpl6

\l iìi.t - .. :; t:r. j.;i.: _:.,:.-r : F¡!

lllumina, lnc.

9885Towne Cenhe D¡iw
San Diego, C492121 USA

1 .800.809.4566 toll-íree
1.858202.4566 tel
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w.lllumina-com
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Data Sheet: DNA Anatysis rllumrna"

Genome-Wide DNA Analysis BeadChips
lllumina has created a comprehensive portfolio of DNA Analysis tools by deptoying industry-
leading content on multí-sample lnfinium@ HD BeadChips. Unmatched power provides
researchers the fastest path to discoveries and publication.

i¡¡flniu¡ :r t l l"J 8iì¿( j(;l-ì ìp i iÌghíigh'is
,- Fgure 1: lrñnium HD Beadchips

. Proven CoÍter¡t: Publish with confdence using afoundation
of well-validated assays and markers

. Powe¡fu| Cltogenetics: Get high-resolution analysis with
derse and uniform marker spacing with minimal gaps

. High Dens'rtF Assay nearly 1.2 million loci per sample

. Multí-Sample FormaB lncrease sample tlroughpr-rtio fn'sh
projects faster

. Low Sample fnpuE lntenogate limited sample sources, down
to 200 ng of DNA per sample

Comprehensive Analysis Platf orm
lllumìna is a leader in the fieh of çnetic analysis with inno\¡ative toofs
for DNA analysis, RNA analysis, and high-t¡roughput sequencing.
W-rth the newest generation of hþh-densiiy lnfinium HD products,
lllumina continues to provide the most comprehensive and powerful

family of DNA Analysis BeadOhips, taking genotyping and copy num-
ber varíation (CNV) analysis to the next level.

lnfinium HD technology expands the limits of density to prou'de
indusfyleåding muhiplexíng in muftÍ+ample formats, vrfríle majntain-
ing the high data quality and simple assa¡r worldow oommon to åll
lllumina products. Furthermore, lnlnium HD BeadOhips have low DNA

input requirements, epanding the range of sample sources thât
can be used for a sfudy.

The lnñnium HD producls ìncìude the HumanCytoSNP-12, Hu-
man660W-Quad, Human l M-Duo, and HumanOmni'l-Quad Bead-
Ghips (Figure 1). This family of lllumina BeadGhips prouídes a broad
spectrum of whole-genome DNA Ana.lpis products to support a
vadety of Ð(perirnenø.| desþns. Reseârchers have the flo<ibilityto use
panels of 300,000 to nearly 1,200,000 markers per sample, depend-
ing on their study goals. All of these BeadChips provide poruerful

and ¡ntegrated genome-wide SNP genotyping and sfuchnd \¡añant
detection. The 12-sample HumanOytoSNP-l2 is âsbeamlined whote
genorne scanning panel for h¡gh sample throughput analysis of genetic

and stuctural va¡íation, including rytogenetic abnormalities. The
powerful Human660w-Quad BeadCl'rip has an ìdeal combination of
hígh-cowrage genom+wide SNP and CNV melkers in a h¡gh-

throughput formal The two-sample Humanl M-Duo Bead0híp
provídes comprehensive access to the genome with nearly 1.2 nnllion

markers covering genome-wide SNPq CfW-targeted mad<ers, and

high-value fmctional regions. The four-sample HumanOmnil -Ouad

offers the best combination of power and throughput featuring wer
one millisr sfalegically selected markers that deliver dense genome-
wide coverage and extensive disease.associated content including
datafrom the 1000 Genomes Pojecl The unparalleled content and
assay technology of lnfnium HD BeadCtrips provide the faslest path
to discoveñes and pubfcation,

lnfnium HD BeadChips províde a broad range of powerful content oy
tions în high-throughput tonnats for processíng two, for¡, or 1 2 sanpfes
sinn-¡ltar¡eousty.

Powerful Markers
Genonre-wide assoc'ralon studies (GWAS) rely on genotypìng SNPs
near a disease locus to identÌfy genetíc links to disease. As highlighted
in a sh.rdy ftom University of Michigan researchers comparing different

anay platforms, lllumrina's malker seleslion strdegy is demonstrably
better for GWAS stud¡es'. lrfinîum BeadOhips offer benefts in terms
of several oifical parameters that together conûibr-¡te to the statisti-
cal power in an experiment genomic coverage, array efficiency, çnic
coverage, call ratg and call acatraqf.

The power to detect an association depends on the linkage disequi-
librium (rl betweerì the genotyped marker and the adacent diseas+
causing SNP. A high r" between two SNPs indicates that the two
SNPs can actas good proxies (tag SNPs) for each others. Because
the lnfiníum HD Assay chemistry-like the lnfinium ll Assay-afrords
fexible nprker selection, lllumina scientists are able to rationally select
locí that provide the highest information oonten! while using fewø
SNPs lllumina has taken advantage of this flexibíIrty by se.lecting pow-
eful tag SNPs and other higth-value regions for markers. A result of
this sFategy is thaú the -300,000 mañ<ers on the HumanoltoSNP-l2
provide neady the same genornic coverage in the Caucasian (CEt)
population as a competing 924,00ùmarl<ø array.

Compared to microan4ts with randomly sdected SNP content, ll-

luminab Dl\,lA Arøiysis BeadOhips offe¡ the indushy's highest statistical
pow€r per sample by reducing the conection factor for multiple testing
by elmost 4O%. Higher power means fewer samples ar€ needed to
identifo significant genetÍc variafíons. Str-dies can be completed faster
and more economicallyto support rapid publication in top-tier jor,rnals

(for e>ømples, browse customer citations at wwwillumina.com/publi-
cations).



Data Sheet DNAAnalysís

Comprehens¡ve Coverage
lllumina DNA Analysis BeadOhiæ provide optimized pands for
surveying genetic va¡ianblá. All genome-wide lnfnium DM Analy-
sis produols start witlì a broad set of tag SNPs ar¡d other valuable

SNPs fom the lnternatjonal HæMap Projeøt and NCBÍ 's dbSNP to
provide high genomic coverage and uniformþ across the genome. AJI

genome-wide DNA Analysis products also ¡ndude a set of additional
CNV-targeted markers designed to Íncrease coverage of regions

uflderrepresented by tag SNPs.

ln the lllumina portfolío, individual BeadOhips offer slightly different
content and numbers of marke¡s to prov¡de flsxible options for using
the optimal content panel in any study design flable 1).

HumanQ¡toSNP-1 2 Ðl,lA Analysis BeadOhip
Content
The HumanCytoSNP-| 2 Beadohip represents the most efficienry-op-
timÞed DNA Analysis content seleotion streúegy. lt includes a complete
panel of genome-w¡de tag SNPs and additional markøs targeting all

regions of lcrown qytogenetic importance.

lllumína scíentists employed 200,000 "best of the beçf SNPs that
have the highest tagging power. This content maintains the excep-
tional genome-wide SNP coverage that lllumina 's ltoownfor (0%
in CEU at 12 > 0.8) because of the efficient marker design stráeg¡/2,
At the same tjme, a set of 220,000 ma¡kers provides extra utility for
q/togeneiic analysis. This includes dense coverage of -250 genomíc

regions commonly studied in cytogenetics labs and targeted coverage
in additional genes, subtelomeric regions, pøicenfomeric regions, and
sex chromosomess,

Furthermore, the HumanCytoSNP-1 2 takes advarúage of the indus-
try's frst 12-sample whole-genome BeadOhìp and lllumina's high-
densþ anay tecfrnology to provide the highest throughpt¡t and mæt
cost-eff ecf ve BeadOhip.

Human660W-Quad DNA Analysis BædOhip
Content
The Human660W-Quad BeadOhip offers comprehensive genomic

coverage across many populations and the majority of loov,n variation

in regions ofthe genome based on HapMap data.

The Human660W-Quad BeadChip builds on the content of the h¡ghly
successful HumanHapSS0 BeadOhip. The broad, evenly spaced
whde-genome markerset provides high genomic coverage for power-

tul GWAS. ln addition, the Human660W-Quad BeadOhip prwides
87o/o, 85o/o, and 56% coverage of CRJ, CHB+JPI, and YFll popula-

tions at r2 > 0.8 (Figure 2).

For equally powerful CNV and qytogenetic analysis, trris dense back-
bone cortent is combined with an addilÍonal -100,000 markers lhat
target observed common CNVs.

The entire panel of 657,000 markers provides exceplional genomic

coverage and identîficatrbn of known and novel structural vadaÍts,

combined with an eficient muhi-sample formal

Humanl M-Duo DNA Analysis
BeadChíp Gontent
Vfith nea¡ty 1 .2 millíon markers per sample, the Humanl M-Duo
provídes a powerful combination of quality, coverage, and throughpul
The cornprehensive set of mad<ers on the Humani M-Duo BeadC,lrip
provides access to dense gørome.wide tag SNP coverage as well as
additional conterf targeted to high-value genomic ¡egions of interest.

Other probes a¡e located ín SNP deserts to fll ín gaps.

The uníform genom+-wíde coverage results in a median spacíng
between marke¡s of 1 .5 kb (mean = 2.41lÉ) and few large gaps for
high+esolution CNV Ídenliñcatjon and cytogenetics analysís. Ensuring

no regions are skipped, the 90th percentile largest gæ between SNPs
on the Human'lM-Duo BeadOhip is 6 kb. The result of this compre-
hensive design slrategy ¡s 95Yo, 93Yo, ætd 76o/o coverage of CEU,
CHBr-JF I and YRI populations at É > 0.8.

ln addítjon to the broad coverage crucial for successful whole-genome
association studies, the Humanl M-Duo Beadohip targets other h¡gh-

value content. Gene-centic markers selected in and around genes

target both synonymous and non-q/nonymous SNPs to íncrease genic
coverage. ln addition, more than 10,000 markers are included for the
major histocompatibility complex (MHC) regíon, which contains a high

densþ of genes often associated with autoimmune and infectious
diseases,

The BeadOhip also featr¡res -60,000 C¡W-targsted markers, de-
veloped in colìaboraÏon with deCODE Genelics, for regÍons likely to
contain undiscovered CNV. Novel CNV-speciñc probes and the dense

unlorm genome-w¡de SNP coverage suppott unbiased discovery and
analysis of copy number pol¡rmoçhisms.

HumanOmnil -Quad DNA Analysis BeadChip
Cor¡tent
The HumanOmnil-Quad BeadOhíp provides an unpa¡alleled, exten-

sive view of the genome, in a highthroughprf, cost-efectíve formal A
complete optimizaf on of the BeadChip design increases The avaíl-

able complexity, allowing nealy fve million markers to be assayed

across four diferent samples in parallel, while reducing the amount
of requked DNA to 200 ng. Each BeadOhip featuros over one million

.- Figue 2 Human660W-Quad Genomic Coverage --.---.
j

T¡le Humanffilw-Quad Beadol'ìip content co\€rs thB m4ority of common
ì/aidion in lhrÞe dist¡nct popuhtions. GraplE ar€ estimated, bæed on the
HapuÀp r¡./.1'ç 24 data set of > 23 milfion common SNPs
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Data Sheet DNA Analysis

atrailable assays per sample, containing carefully selected content that
delivers derse coverage of the human genome and targets regions
known to play a role in human disease. This comprehensive collection
of genomíc mal4<ers offers the best combination of powa, price and

throughput available for genome-wide aqsociatíon studies.

With recently rdeased dalafrom all three HapMap phases, intelligent
tag SNP selection has been optimÞed to maintain comprehensive
genomic covøagq while reducing SNP redundancy. This has enabled
the inclusion of additional content carefully chosen to targbt high-value
regions of the genome, such as the MHC regíon and new codíng
var'rants identifìed by the 1000 Genomes Project. The redesrgned

SNP selection sfategy has maintained high genomíc coverage rates

of 93%, 92%, and76o/o atr2 > O.Eforthe CtrJ, CHB+JFI, and YFll

populations, respectivdy (Figure 3). High densþ markers with a
median spacing of 1.5 kb and the fewest number of large gaps for any
BeadOhip ensurelhe highest level of resolutbn for CNV i\Centmcatíon

in the industry.

The HumanOmnil-Qt¡ad is the only BeadChip to include aftting-edge
content derived from the '1 000 Genomes Project. This large interna-

tional effort is dramatically increasing the information we have abor¡t
genetic variation across human populãtions6. Already, the project has

uncovered milliors of rare and nwd SNPs that will drive the next gen-

eration of miøoanays. For the HumanOmni'1-Quad, SNPs selected
from the lmO Genomes Project focus on regbns alread identifed in

GWAS to be associated with human disease. This content includes

-1 8,000 SNPs targeting four 1Mb regions known to be assocìated

to three or more human díseases; over 5O,O00 SNPs predicted to be
non-synonymous; 62,000 SNPS covering an additíonal 100 intavals
surrounding published peak markers from the NHGRI GWAS data-
base; and the remaining 950 top singfe-markø associded SNPs trom
the GWAS database.

With high{hroughptrt processing, comprehensive gmomic cover-
age and the ability to capture a vast amourt of genetic variation, the
HumanOmnil-Quad BeadOhip leb you make more meaningful discov-

eries and take the fastest path to publicatjon.

.-- Figure 3: Humanomnil -Quad Genomic Coverage

SensitÍve Structu ral Variant Detection
Dense Uníform Markers

An important goal during the desígn of lnfinium HD content panels was
the uniform disbibution of SNP ma¡kers to øeate the best panels

for detecting stuchrral variation, íncludng loss of hetero4ygosity. Wäh

lhe fewest large gaps across the whole genome, the HumanOmnil -
Quad BeadGhip is ar: ideal tool for CNV researchers to rce for discov-
ery and high+esolutìon breakpoint mapping (Figure4).

I ntel ligent Targeted Cor¡tent
Of course, some regions of the genøne are naturally undenepresøt-
ed by tag SNPs. lllumina scíentists have leveraged fhe flexible lnfinium

Assay desígn to generete mark€r sets that provide the indusfy's best
CNV døtection panels.

The HumanCytoSNP-12 Beadch¡p is optimized to efficiently detect

rytogenetic abnormalrtíes +Jpt are the most rdevant to human disease.

lls content panel targets common reg¡ons shown to be important for
qr/togenetic anajysiss and a dense backbone of coverage âcross the
remajnder of the genome.

The Human660W-Quad contajns a set oÍ'1 OO,000 mad<ers that are

highfy informative for ar'alyzing common CNV regions. These ma¡kers

were identiñed in a highdensity screen for CNVs that occur in two or
more HapMap sam$es, which was conducted in coflaboration with
The Cøbe for Applled Genornics at the Hospital for Sick Children

in Toronto, the Wellcome Trust Sanger lnstitute in the United l(ng-
dom, and Harvard Medical SchoolÆrigham and Women's Hospital in

Boston.

The Humanl M-Duo fedures content developed in coliaboraûion with

deCODE Geneticsto blanketrhe "unSNPable gerìome' with additional

non-polymorphic markersT. This includes difficult-to-analyze regions

like megasatellites and segmental duplications, which afe targeted
with both SNPs and non-polynorphic probes. Many of these regions

have been validated wit-r ohø approaches, such asTaqMan and

Southem blotting, to confirm variance in copy number in several repre-

sentative populations.

The HumanOmnil-Quad inctudes octensive high-value content
focused on disease-associated regions: cSNPs, eSNPs, indels, SNPs

in mHNA splice sites, miRNA binding sites, introns, promoter regions,

ADME genes, disease-associated SNPs, mitochondrial DNA AlMs,
ÆlO blood typing SNPs, PAR, Y-chrsnosome, MHC region, and Hl-A

complex. The BeadGhip also provides high CNV cwerage (Figure 4),

featuring 5,000+ rare CNV regions in addrtion to all the common CNV

content available on the Human6@W-Quad.

CÌrlV{argeted probes sha¡ethe same rational design sfategry with

all SNPs. All nrarkea on lnfinium HD BeadOhips have high feature
redundanoy, yidding low ovøall noise, and all ma¡kers a¡e used for
rdiable and sensäive detectjon of changes in copy number. The con-
s¡stent marker design allows all markers to be analyzed together using

GenomeStudioo Soñ¡vare. Completely integrated genot¡ping and copy
number stud¡es maximÞe analytical efrcienqf'o.

The resulting rationalty designed conteõt on lnfn¡um HD Br^dohips
supports the indusúy's most powe¡fuI SNP genotyping and CNV

identificationsr.

ç

The Humanonnìi1-Ouad Beadoh¡p content covers tte majority of HapMap
common ra¡iation in three distincl ÞopulaT¡ons. GraÞlE are bæed on thè
HapMap nlease
26 dáâ sel of > 2.3 müion comonSNPs"

-adÞFlh¡.dlñaq

--h 
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Table 'l : Gomprehensive Coverage of High-Value Regions

HUMANCì/tÀSNP-12 vzl HUMANGEOW-QUAD vt HUMANIM-DUO v3 Humanomn¡l-Quad vl

Overview Effic¡ent coveËge
for æst-effect¡ve
GWAS and cytogengtic
screenrng

High genomic
@verage of common
SNPs and CNV regíons

Genomewídecover- Compfehensfuegenome-
age and addítional wile covemge and addí-
high-valueregions tionalhigh-valueregions,

includ¡ng new content fiom
'1,000 Genomes Pfojest

Number of Marke6
Persample

299,140 657,3ô6 I,1 99,1 87 1,140,419

Number of Samples
per BeadCh¡p

12 4 2 4

DÀlA lnput Regu¡rcment {per
sample)

200 ng 200 ng 400 ng 200 ng

Scan fmes per Sample
(minutes)r¡

o 18 l3

Genomíc Cóverage

cEU (Mean / Mediæ I tz > o-a, o.81 /O.s4/O.7O o-92/1.O/9.A7 0.96./ 1-0 / 0.95 o.95 /1.0 / 0.93

GHB+JPT 0-83/O.94/0.73 o-92/1.O/O.A5 0.95 / 1.0 /0.s3 o.s4 / 1-o /o.s?

YFI o.55/O.52/O.32 0.74/O.87 /0-56 0.86t1.O/0.76 o.ts/1.0/0.76

M¡nor Allele Freqúenc)É

GEU (Mean / Median) 0.22 / O.21 o.24 I O.23 0.20 I o.1a 0.1 I / 0.17

cHB+JPT 0.21 / O.19 o.21 I O.20 0.18 / 0.1 6 0.1 B / 0.15

YF¡I 0.21 / 0.15 o.22 / O-21 o.20 / o.17 o.20 I o.1a

spacíng (kb)

lMean / Medianl 9.7 / 6.2 4.4 12.3 2.4 / 1.5 2.4/ 1.2

9oth %ile Largest Gap 18.7 10.6 6.0 6.4

Marker Categories

Markers ìÃfíhín 10 kb of a
Refsèq Gene

148,e87 332,756 672,OO2 61 8,959

Non-S¡monymous SNPsS 2,420 10,051 21,877 32,1 10

MHÚ I ADMÉ' I INdEI SNPS 760/2,3A8/O sJ77 / A,44O lO 10,415/2O,4%14A3 19,081 /22,429 /459

Sex Chromosome
fi ./ Y / PAR Loc¡)

15,400 12,972 /770 16,509 I 44 / 15 45,591 / 4,637 / 979 27 ,493 / 2,A22 t 1,1s7

135 138 ?7M¡tochondríal SNPs 0

# Sø ùmæ ãe approxirolions based on lhe ¡ScÐ pbtfom
-Based on HapMap ßl 24 for HumæCyloSNP-12, Huma860w-ouad, md Hmæomni1-Ouad, ild Þl 23 tor Hu@1M-Duo

sBæed on Befseq ad Ensembl dáebæ6
1Äs defnei by de Bakker, 2006

tW¡¡¡n ro ¡ô oræa knoh ADME-reláed g€nê



Figure 4: Outstanding Goverage of Common
CNIVS
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The ¡nleligeít mãker selecl¡on used for a.[ lllmirn BeadÇhips ewfts in

sublætially better covsage of important E€iorE' æmpa¡ed to greate¡
numbers of randomly seJected markas.

Custom Content Options
lllumina offers the option of adding custom-designed content [o the
broad genome-wide standard SNP content on the Humanl M-Duo
and Huma¡660W-Quad BeadChips. The results are semi-custom
Humanl M-Duo+ and HumanHap55O-Quad+ BeadOhips. \Mrth as-

sistancefrom lllumina scientists and a proprietary Assay Design Tool,

researchers can include an additional pa¡el of up to 60,800 SNPs to
the powerful standard content.

Streamlin ed Assay Workfl ow
The Infinium HD Assay can be scaled to unlimÌted mult¡plexing without
compromising data quality, unlike many altemative POF-dependent
assays. The simple, s?eamlined workfiow is common across all prod-

ucts, no matter how many SNPs are be¡ng ¡[tenogated. Ukewise, the
data acquisition process and analysis are the same.

The lnfinium HD Assay protocol (Figure 5) leatures single-tube sample
preparation and whole-genone amplifcatíon wiüntrt PCF or liga-
tÍon steps, signiñcanily reducing ìabor and sample handlìng errors.

After hþridÞing unlabeled DM sample to The Beadoh¡p, two-step
allele detection provides high call rates and accuraqy. Sdectivity and

specificþ are accomplished in two steps. Target hþrídizalion to
bead-bound 50-mer oligos provides high selectivity while enzymatic

single'base extension provides powerful specificþ. The síngle.base
Ðdens¡on also incorporates a labded nudeotide for assay readoú.
The staining reagent is optimzed to provide a highø signal, and more
balanced intensities between red and green channels. These features

contributeto indusfyJoading acd)raÇy, high odl rAes, and copy
number daLawÍth lower noise.

The iScan Systern uses advanced optics for high-resolt¡lion detecton
and high-throughput readoltt of assay results, With this system and

12-sample BeadOhips, researchers can scan each sample in three
mìnutes fable 1),

Data Sheet DNA Analysis

Figure 5: lnfinium HD Assay
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Step l. Selectivity
HybridÍzatíon of unlabeled DNA
fragment to 50-mer probe on array

G^6

T

Step 2- Specificity
Enzymatíc síngle base extension
wíth labeled nucleotide

Multi-Sample Format
The efficient mufti-sample format of llfumina BeadOhips oost-efectivefy
increases samplethroughpul Feduced handling, more efficient scan-
ning, and higher density assays contibute to higFrer sample through-
put retes so pro:jects are finished faster. Also, by etfectìvely elìminating
anay-lo.array variability, the multí-sampleîcrmâ is ideal for analþng
matched samples.
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Low DNA lnput Requirement
Infinium HD BeadOhíps require low quantities of inpr-rt DNA, providing

opportunilies to use more limited sample sources fiable 1)- Four- or
1z-t;arñple lr¡ñnium HD BeãdOhips requîe only 200 ng DNA per

sample, and lwo-sample BeadOhips require 4OO ng DNA per sample.

High Quality Data

Ait of the assavs on the HumanOmnil-Quad, HumanlM-Duo, Hu-
man660W-Quad, and HumanCytoSNP-1 2 DNA Analysis BeadOhips

use lnfinium HD chemistry. These BeadOhips have undergone the
same rigorous functional testing that ensures strong and reproducible
pedormance of all lllumina products. One assessmeñt of data quaiity

was the analysis of a diverse panel of HapMap reference samples
(lable2). As shown in Table 2, tlp lnhnium HD Beedohips perform

extemdy well, producing hígh call trequencíes and excellent reproduc-

ibility.

Successful genomewide associalíon studies depend, in part, on the
high call rates that lllumina DNAÆralysis BeadOhips oú¡ibit. Since

complex disease trâ¡ts often have relatively small gene effects, poten-
'tial associations may be missed f an assayed SNP, in LD wÍlh a dis-
ease SNB has a low call rale, D.tt^ fromthe lnñnium HD DNA AnaVs's

BeadOhips show strong reproducibilþ (> 99-9%) and concordance
with the lnlernational HapMap Project (> 99.27o)- Addilionally, these

BeadOhips provide precise copy number meüics wifi low overall noise

levels flable 2), allowing reliable detect¡on of síngle charìges ¡n copy

number-

lnternal Quality Controls
All products based on the lnfnium HD Assay have seveøl sample-

dependent and sample-independent intemal controls so researchers

have confidence that they are producing the highest qualrty datâ- The
performance of all conÍols can be monitored easily with the Ge-

nomeStudio Genotyping Module iñtegrated Confols Dashboa¡d.

Analysis Software
lllumina's GenorneStudio DataÆralysis Software offers intærated
genotyping and copy number tools and a graphical Genome Viewer.

GenomeStudio Software has an open plug-in interfaceto integrate

third-party applications for more downsbeam data a¡¡a.lysis options.
The il[¡rnina.Connectlr program leverages this open architecture and
has made numerous plug-ir¡s available to support genotyp¡ng and

copy number analysis.

iControlDB
lllumina hosts a database of genotyp¡c and phenolypic data generated

by researchers using llumina genotypíng products, which can be used

to supplemmt confols in case-cdìùol association studiesr2. Access

to lhe thoæands of confols in the tree îControlDB database allow ra
searchers to increase the power of an assocìation study and decrease

overall project costs.

Automation
As wÍth most of lllumina's standard DNAAnaþis products, an optíonal

Labordory lnformation Management System [-lMS) and roboäc auto-
máion accurately and efficiently track sampÞs to provide workflow

management and overall project management. This system, custom
designed for lnfinium workflows. anows hbs to maximize theirthrough-
pnt with a completely integrated microarray solution.

Services
lllumina FastTrack Genotyping Services ue a'tatlahlelo analyze
samples in afmely fashion at a reasonable cost using any lnfnium
DNAAnalysis BeadOhip. Th's optÍon allows researchers to acquire
hígh-quality data for limited studies or before purchas¡ng the¡r own

equipment.

Summary
lllumina whol+'genome DNA Analysis BeadChips are high-quality tools
for SNP genotyping and analysis of stuctural vaiants. This genetic

analysis platform offers a range of soltlions with different numbers of
markers per sanple and difierent numbers of samples per Bead-
Chip. Àl lllumina BeadOhips ofierthe highest data quality and most
compløte genomic coverage in the indusfy. By choosing a BeadChÍp

tlut matches the study design, researchers can confidently pursue the
fastest path to discovedes and publication.
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Ïablë Z Genotypíng Data Quality of DNA Analysis Beadchips Using Reference Samples

HumanQ¡tosnp-12 BeadÛhiÞ (2ag DNA Samples, '15 Fepl¡cãtes, 56 Trios)

Genotyp¡ng Pàrzmel¡Ì Value trom
R eferen ce
Samples

Product
SpæÍfætion

Value from
Fleterenæ
Samplæ

ErpectednCNV Änalysis PaEmeter

Call F equency gg.71o/o' > gg%o average Log R Ratiof 0.10 < 0.30

Feproducibilþ 100.o0% > 99.9% 0.q3 < 0.04B Alfele Fequency't5

Mendelian
lncons¡stenc¡e6

o.o2% < o.1%

HapMap Concordanæ 9,9.71% N/A

Human660w-Quad Be?dÇhip (283 DI\¡.A Samples, 15 Fepl¡catès, 58 Trios)

Genotyp¡ng Paameter Value from
Reference
Samples

Pþduct
Specifcation CNVAnalysisPanmeter

Value from
Refeænæ
Samples

Expected#

Gall Frequenc¡r 99.96% > 99% average Log Fl Ratiof 0.16 < 0,30

Beproducibif¡ty 100.o0% > 99.9% 0.03 < 0.04B Allele Frequencyr5

Mendelian
lnconsistencies

O-O4o/o < 0.1%

HapMap Goncordanæ 9'9.76% N,/A

HumanlM-Duo Beadchip (284 DNA Samples, l5 ReplicaÞs, 58 Trios)

Genotyping Parameter Value from
Fl eference
Samples

Product
Specification

Vafue from
Fleference
Samples

Expected*CNV Anal!Æ¡s PaËmeter

Call Frequency se.83% > 99Yo averæe Log Fl Flatior 0.15 < 0.30

Heproduc¡bilÍty 100.oo% > 99.9% 0-03 <o.o4B Allele ftequencYl$

Mendelian
lnænsistenc¡es

O.O5o/ø < O-1a/D

HapMap Concordance 99.63% N/A

HumanOmnill-Quad Beadch¡p f2B2 DNA SAMPLES, l5 REPLICATES,56 THÍOS)

Genotyping Parameter Va¡ue frDm
Befer€næ
samples

Prcduct
Spec¡trcafon

CN\I Analysis Parameter Vâlue trom
Fleference
Samplæ

Expected'¡

Call FEquencJ, 99-87% > 99% average Log R Rat¡ot 0.13 < 0.30

Beprodocibilþ 1 00.00% >99.9% B Allale FrequencYts 0.03 < 0,04

Mendelian lnconslstencies O.t2% <o.1%

HapMap Conco¡dance 99.64cÁ N/A

'Bæ€d on CEU tris us¡ng læí wilh MAF ¿ 0-C1; giren s 1¡¿ ¡sqænqy of mrkeß with minor allele undertræmitted rejdve to lhe oeected 509"

-Valuæ epected fortlp¡€l prcjtrts, qcludng fumor wplæ or æy smpl€s prÐared not ldlowing sfadad lllm¡na p@to@ls

fExcludæ s chomosms, ÍIDNA Ðd ¡ntssity-onty læj
gH*au¡gotæ only
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lnformation

Producl BeadOh¡ps Samplæ Gablog No.

HumanCytoSNP-12 vZl
BeadChips and Reagents

12 wc-s20-2101

2 24 wG-320-2102

4 4A wG-320-2103

24 288 wG-3?O-2104

96 1,152 wG-32G2105

Human660Llt-Ouad v1
BeadCh¡ps and Reagents

4 16 wG-S11-1501

12 4a wG-31r-1502

24 wG-311-1503

96 384 wG-311-1504

HomanlM-Duo v3
BeadChíps and Rægents

24 4A wG-311-1102

t6 wG-311-'1105

4A wG-311-1103

192 384 wG-311-1104

Humanomñil-Quad vl
BeadGhips and Beagents

4 16 wG-311-1110

12 48 wG-311-1111

24 wG-311-1112

96 wG-311-1113

Additional I nf ormation
Vsit www.illuminacom/infinium or contact us at the address below to
leam more about lllumina DNA Analysis BeadChips. Related technical

notesl 3, 1 4 are available at www.illum¡na.com¡iteratJre.

tllm¡na, lnc. .9EA5ToMe centre Dfive, Sm Diego, CAg/IZl USA . 1-800.609.45ô6 toll-tæ. 1.854-2024566îe| . tecisupÞort@íllumina-com . ¡llum¡nacom

FOR RESEARCH USE ONLY

O 2û10 $uDto¡a, lnÈ Æ dgl'¡ts éæd.
tltmii¿, ifm¡naD& Solqa, Maldng Sqæ Out of Lite, O¡gatd, Satr;rq GoldsnGate, GoldaGate lnduing, D,\Sl. BsãdArAy,

ArEy of Ara]6, lrf n um, B%d(pf6. VerÆode. lnteûiHÊ. lselecl, CSFrc, GenoreSnrdo, Genáic ã49y, i{rs€q, and HiSa æ
Egi$ered rrådtrðks or fêdêrErlG ol lllum¡nE, lnc All oths bmds 4d æ ænta¡nad hdEiñ æ th€ property of ùejr Pspedive
Mffi. Pub. No.37G2oG-002 Cu(qræof 28 JUVæ1O
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Verinata Health's verifi@ Prenatal Test Available through the California Prenatal Screening
Program

REDWOOD CITY, Calif.--(BUSINESS WIRE)--Nov. t,2OL3-- Illumina, Inc. (NASDAQ;ILMN) today announced

that the verifi@ prenatal test,l offered by Verinata Health, an Illumina company¡ will be available to
pregnant women in California through the state's Prenatal Screening Program. The availability of the verifi@
prenatal test represents a major advance in prenatal screening, providing pregnant women with genetic

information about their babies without the risk associated with invasive testing such as amniocentesis or
chorionic villus sampling (CVS).

Beginning today, all pregnant women ín Californla at increased risk of carrying a fetus with trisomy 21

(Down syndrome) or trisomy 18 (Edwards syndrome), or who have had an ultrasound showíng a large
nuchal translucency, will have the option ol receiving a non-invasive prenatal test.

"As a designated prenatal diagnosis center, we evaluated all of the difFerent non-invasive prenatal tests, and

selected the verifi@ prenatal test based on the fact it provides the fastest turnaround t¡me at three to six
days, the lowest test failure rate at less than one percent, and an exceptionally responsive staft," said Dr.

Aft Karimi, Director of the Institute of Prenatal Diagnosis and Reprodúctive Genetics.

Women screening positive who desÍre a non-invasive prenatal test will be referred to a designated state-
approved Prenatal Diagnostic Center, many of whom have elected to ofter the verifl@ prenatal test for thelr
patients. The California Prenatal Screening Program screens nearly 400,000 women annually and is the
largest prenatal screening program in the world.

"Cafifornia is the first state to prioritize broad non-invasive prenatal testing as a secondary screening option

for high-risk pregnant women," said Vance Vanier, M.D., Vice President of Global Commercial OPeretions for
Verinata. "We applaud the state of California for their leadership through this comprehensive Prenatal

Screening Program and we are pleased to bring reliable resulLs from the verifi@ prenatal test to women

throughout the state,"

The California Prenatal Screenlng Program is conducted through the state of California Genet¡c Disease

Screening Program. The voluntary Prenatal Screening Program was established to provide pregnant women

with improved screening for genetic dlsorders. California offers the only comprehensive prenatal screening

program that includes follow-up for all non-negative test results, non-invasive prenatal test¡ng and/or
confirmatory testing through either amniocentesis or CVS, when indicated. In cases where a genetic disorder

is detected prenatally, managing the high-risk pregnancry and ensuring delivery in a hospital with a Neonatal

Intensive Care Unit with the appropriate level of care provides optimal patient outcomes for these families.

About Verinata Health

Verinata (www.verinata.com), a wholly-owned subsidiary of lllumina, Inc., is driven by a sole, extraordinary
purpose - maternal and fetal health. Our initial focus is to develop and offer non-invasive tests for early

identification of fetal chromosomal abnormallties using our proprietary technologies. We aim to reduce the

anxiety associated with today's multi-step process, the unacceptable false-positive rates, the non-specific

and sometimes confusing results of current prenatal screening methods, as well as the risk of current

invasive procedures. We support national guidelines and the recent American College of Obstetricians and

Gynecologists and the Society for Maternal-Fetal Medicine Committee Opin¡on that recommend cell-free DNA

ILLUM.18O7
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prenatal test¡ng as one option for use as a primary or secondary screening test in women at increased risk of
aneuploidy. We believe women who desire such testing should be offered a single blood draw test with a
definitive result. The verifi@ prenatal test is available through a phystcian.

About Illumina

Illumina (www.illumina.com) is a leading developer, manufacturer, and marketer of life science tools and
¡ntegrated systems for the analysis of genetic variation and functÍon- We provide innovative sequencing and
array-based solutions for genotyp¡ng, copy number variation analysisr methylation studies, gene express¡on
profiling, and low-multiplex analysis of DNA, RNA, and protein. We also provide tools and services that are
fueling advances in consumer genomics and diagnost¡cs. Our technology and products accelerate genetic
analysis research and its application, paving the way for molecular med¡cine and ultimately transform¡ng
healthcare.

Forward-Lookin g Statements

This release may contain forward looking statements that involve risks and uncertainties, Important factors
that could cause actual results to differ materially from those in any fon¡vard-looking statements are detailed
in our f¡lings with the Securities and Exchange Commission, including our most recent filings on Forms 10-K
and 10-Q, or in information disclosed in public conference calls, the date and time of which are released
beforehand. We do not intend to update any fonvard-looking statements afterthe date of this release.

1 The verifi@ prenatal test is a non-invasive blood test that analyzes DNA found in a pregnant woman's
blood to detect chromosome abnormalities, including Down syndrome (tr¡somy 2L orT2t), Edwards
syndrome (trisomy 18 orT18), Patau syndrome (trisomy 13 orT13) and sexchromosome abnormalities, and
can be used as early as 10 weeks of pregnancy.

Source: Illumina, Inc.

Illumina, Inc.
Investors:
Rebecca Chambers
858-2ss-5243
rchambers@illumina.com
or
Media:
Jennifer Temple
858-882-6822
pr@illumina.com
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Data Sheet: SNP Genotyping

Figure2 Goldengate lndo<ing Assay Workf,ow lllumina's integrated LIMS delivers stateof-the.art nranagemmt and
tacking to ensure the highest quality data, efficient data acquisition,
and signiñcant savings in time and lab resources. As a ready-to-use
solution, lllumina LIMS includes the se¡ver hardware and software
needed to accurately manage and enforce assay workflow. lllumina
UMS povides the excellent poject managernent capabilities needed
to effectiræly manage sarples ftom receipt througrh analysis.

Positive sample facking by lllumina UMS is acfrieved by direct control

of the automated liquid handling robots, ensuring samples a¡e auto-
matically processed and queued to the prcper step and eliminating er-

ror due to manuai mislrandling. LIMS tracks tim+stamped lab transac-
tions with associated user informdion by offering user auúrenticatlon

eithø'through lllumina LIMS or through eisting \Âlrndows password

authenticafion. ln addition, UMS uses a barcode s16tem for accurate

sample identiñcation in downsteam analysis. lllumina provides soft-
ware updates to accommodate new product formats and workflowg
saving the time and cost of in-house softwa¡e development. By
manag¡ng time-cmsuming and enor-prone sample/data handling fom
beginning to end, the UMS environment greaìy increases confidence

and effciency in genoq/ping studies.

Reliable Analysis
GoldenGate lndo<ing Assay res¡lts can be analWed in the gmotyp.
ing module oi GenoneSù.¡diow data analysis softruare. This module

recognÞes each illumiOode and dbplap hdMdual genotyping datafor
the poded samdes. ln addÌtion, GenomeStudio softwa¡eÊaturesthe
abÌlþ to normalÞe raw data and perform clustering and automated
genotyping calling.

Data Quality
GoldenGate lndo<ing Assays produce lhe same highquality data as

the original GoldenGate As=y. Thb ens.¡res that important SNPs are

capturcd and a high call acorraqy is adrieved (l-able 1),

Summary
Golder¡Gate lndexing provides afully automated, dordable assay br
higfr-thoughpttt low- to midplex genotype søeenlng. Using a provar

assay, researchers can not , sseen thousands of samples in þst a few
days, whlle sdll obtaining the high-quality ddathey requiê

Additional I nformation
To leam how ¡ou can access the power of tre GoldenGate lndo<ing

Assay, visit wwwillumina-com or contact us at the address below.

Figure 1: Specifications forthe Goldengate
lndexing.{55¿y
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Data Sheet: SNP Genot¡,ping

Odering lnformation

Produdl Plexity No. of Samples
lndered

No- of Sarnples
Processed per Klt

Catalog No.

96 16 768 GT-222-1003

192 I 768 G1-222-1OO4

384 4 768 GT-^.2-1005

lllumina, lnc" 9885 Towìe Cenlre Dri\re, San Diego, C4 92121 USA . 1 .800.809.4566 Ìo|þfree . 1 .858.202.4566 tel . techsupport@illuminacom . illwrina-com

FOB RESEARCH USE ONLY

O 2010 lllurún€. læ, All dghb l€sered.
BeadAney,
, and HISø se
oflh€¡r EspgcäE
ILLUM{858

GoldenGate
lndex¡ng Àssay
l(rt Custom
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MIAME - Workgroups - FGED Page I of 2

Minimurn Information About a Microarray Experiment - MIAME
MIAME describes the Minimum lnfo¡mation About a Microarray Experiment that is needed to enable the interpretation of
the results of the experiment unambiguously and potentially to reproduce the experiment. IBrazma et al.. Nature Geneticsl

The six most critical elements conûibuting towards MIAME are:

l. The raw datia for each hybridisation (e.S., 
-Ç_E-L or -Ç_-PR files)

2. The final processed (normalised) data for the set of hybridisations in the experiment (study)
(e-9., the gene epression data matrix used to draw the s:onclusions ftom the study)

3. The essential sample annotation iñcluding o<perimental facfors and theirvalues (e.g.,
compound and dose in a dose response experiment)

4. Ïhe experimental design including sample data relationships (e.g:, which raw data file relates to
which sample, which hybridisations are technical, whÍch are biological replicates)

5- sufficient annotation of the array (e.9., gene identifiers, genomic coordinates, probe
oligonucleotide sequences or reference commercial anay catalo! number)

6. The esser¡tial laboratory and data processirig protocols (e.g., what normalisation method has
been used to obtain the final prooessed data)

; For more details, see MIAME 2.0.

MIAME does not specifo a particr.rlar format, however, obviously the data are more usable, if it is encoded in a way that the
essential infurmation specifed by MIAME can be accessed easily. FGED recommends the use of MAGE-TAB format, which
is based on spreadsheeb, or !UåÇ__E:M.!=

MIAME also does not speciff any particular terminoloEiy, however for automated data exchange the use of standard
confolled vocabularies and ontologies are desirable. FGED recommends the use of MGED Ontoloqy for the description of
the key eperimental concepts, and vvhere possible ontologies developed by the respective communþ for describing terms
such as anatomy, disease, chemical compounds etc (see gBo oaoe for more detail).

MIAME ln Practice
The public repositories AnavExpress a the _EF-l L!l!9, qEo at !!çF-l ps) and ctBEX at ppÞ-J (Japan) are designed to
accept hold and distribute MIAME compl¡ant microanay data.

There is a number of software tools supporting MIAME requirements under development

Open letter to the scientific joumals about submitÌÍng MIAME compliant data IRTF 14kb I ÍHTML 12kbl.

These iq@!S reguire MIAME compliant data as a condition for publishing microanay based papers.

ArrayExpress service to joumals IPDF 508kb ].

M¡AME extensions or related activities
. MIBBI Proiect
. MIAME C-_GH checklist IDOC 72kb I IPDF 61kb l
- MlAIrlE _Ch-lP.-on-chip cìecklist IDOC 92kb I fpDF 64kb l. MIAME proposal for random anays IDOC 66kb I IPDF 141kb I. MIAME/Tox and MIAME/Env
. MlAMEPlant \Mitepapec

tLtuM_0859

Ff Ff FGED socrEry

http ://www-mged. orgÆVorkgroupsAvf IAME/miame.htuI 4/9/2012



MIAME - Workgroups - FGED

A MI,AME plant specificatl-on whiÞ paper has been produced and submitted to pfant Meürods. tpDF s.lkb I
fCommentarv PDF 25kb I tppT 23kb I

@ 1999-2010 FGED. Hosred atEEI_

Page2 of2

http ://www-mged. org/Worþroups/I4lAME/miame -htut
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As a mioroarray manufacturer Illumina fully appreciates the importance of MIAME as a
standard necessary for meaningfirl inte¡pretation and verification of microarray
experiments- Our goal is to become a MIAME compliantplatform when we release our
gene expression related products. Therefore, I created this document to intoduoe the
MIAME workgroup to some concepts which we think can extend the current version of
the standard and enable compliance by our customers. I include a description of the
Illumina array, and I would like to seek from yow workgroup comments of whether they
consider such descriptionto be MIAME complianl

Terms Needed in the Descrþtion of the Illumina Microarray Platform

a Random Array - this concept implies that featwes assemble at.random locations
on each physical array manufactured- I¡ temrs of changes to the Array
Description part of MIAME, it would require an additional array proper{y -
'A¡ray Geomety'. Describing array geomet¡r as Random will allow us to
infuoduce a Virtual Aray Geometry placing all feahres present in the array onto a
fixed virtual rectangular grid which makes it analogous to an ordered array. This
will spare our customers the need to submit array description data with every
physical array they use (it is impossibie to reproduce feature locations so it does
not affect verification of experiments ability). Also, virtual arays can be heþfi:l
in describing flow cytometry gene expression data-

Universal Array - this conoept is not rrniçlue to lllumina ¿rrd imFlies that probes
on the ¿umy are used indirectly as add¡ess readout reporters rather than direct
hybridization target quantifiers- This notion caa help to create a placeholder for
additional sequence i¡formation required to interpret microarray data- In case of
Ill"mina we refer to address reporters as lllumiCode capture sequences.
Generalized Reporter - this concept allows ahanctenzation of va¡ious parts of the
sequence generated on the array. In particular, we propose to split reporter
sequenoe into hybridizing part and auxiliary part I¡ figure la below, the
reporter's hybridizing sequenoe coincides with the gene speoific portion while the
auxiliary sequence fi:notions as an lllumiCode capture sequence. Another
possible function for the auxiliary sequence is to provide padding between the
bubstate and the gene specific sequence.

a

a
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Address

Gene specific
probe

Figure 1.a

...'<;
Anplifiable
product

Figure l.b

Ad&ess

Figure lb represents a tlpical universal array. In this case the sequence
hybridizing to the gene qpecific part is not attached to the array. ihe reporter
sequence does not have an auxiliary par! however, it serves as llh:micòde
capture sequences- This could be describedthrough an additional reporter
sequence property - 'hybridization t¡rpe'. It would be included in thè experiment
description part of MIAME. Illumina plans to release probe sequence inforrration
for gene specific portions, however, for intellectual própe4y coisiderations we
ca¡not release sequences for our lllumiCode capture sequences.

' Probe orientation - As a minor addition, we think MIAME should add additional
reporter sequence properly describing orientation (3, outward or inward) of
probes with respect to the array surfaoe.

To summarize these c9199pts here is the proposed content ef [l]'mina's ilray description:
Blue font represents additions either new to tl e current MIAME oontent or Laving iew
interpretation.

l. Anay related information
Array Design Nam* IlluminaTest
Platform Typæ DNA Oligonucleotide
Surface and Coating Specification: silica beads, diameær3pm.
Physical Dimension= hexagon, diameterl -5mm
A¡ray Geometr5=R¿ndom (means that locations describedbelow are virtual)
Number of Features on the Arral-Number of distinct featu¡e q'pes (numbér of
replicates per distinct feature is random)
Ävailabiliç= provided by Illumina lnc.

2. (a) For each reporter type
Reporter Typ" = synthetic DNA oligonucleotide
Number of strands = I
@) For each reporter type

Identifier = illumina's unique identifier
Hybridization type = Universal or Specific
Auxiliary sequence function: (None, padding, address, etc.)
Auxiliary sequence position : proximal to su¡face (if exists)

ILLUM-0862



Auxiliary sequence length: sequence length if exists, 0 otherwise
specific sequence=Accr... (gene specific portion of the sequence if exists)
Sequence orientation:5, proxim I to surfacà

3. (a) For each feature type
Dimension : dianeter 3¡.r.m

@) For e¿ch feature
Reporter identifier
Location on the virtual array.

4. For each composite sequence
List of reporters
Reference sequence
Gene name

5. Control Elements
Position of the feature on virtual array
Control type
Contuol qualifier

In the Experiment Descrþtion section.rve propose to introduce the following
descriptor:
For each universal reporter:

Specific sequence
Element of tle array e4pected to hybridize to it

In terms of raw dat4 Illumina will provide oustomers with gene expression data tables
whioh would list for all featr¡res described in array descripør:

. Feature Identifier

. Average Intensþ

. Number of Beads

. Beadto Bead Standa¡d Deviation
¡ Detectionp-value.

In addition, customers will have raw images, so they will be able to examine images for
scratches, intensity gradients, etc. we will make our extraction algoritbms and
normalization routines public.

ILLUM-0863
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A pri! zO11

New TruSeqil Enrichment Demo K¡ts
New demo kits allow customers to tryTruSeq Exome
Enrichment on the¡rown samples. Limited to one per
laboratory, the kit provides TruSeq DNA Sample
Preparation and TruSeq Exome Enrichment reagents
for up to 24 samples. Contact your localAccount
Manager or Illumina customer suppott for more
information.

Final Order Date for RatRef-l2
The final order date for RatRef-12 BeadChips is May
37,20LL, or while supplies last, with a final shipment
date ofJune 30,2011. Contact your local Account
Manager or lllumina customer support for assistance
in transitioning to RNA sequencing and the TruSeq
RNA Sample Prep Kit for your next gene expression
profiling experiment.

Final Order Date for Human66OW-Quad,
Human6 1 O-Quad, Humanl M-Duo, Humanl MDuo*,
and HumanHap55O-Q uad+ BeadChips
The ñnal order date for these Infinium@ BeadChips is
April29,z}tt, or while supplies last, with a final
shipment date of June 30, 2011. Contact your local
Account Manager or Illumina customer support for
assistance in transitioning to the Omnifamily of
microanays for GWAS projects.

wwrr,illu m ina.com

Start Using RNA Sequencing

Learn how other researchers are
benefitíng fro m RNA-Seq
by signing up for Illumina's three-
part RNA Sequencing webinar
senes.

New Produsts

- MiSeq" Personal Sequencing
System

- Infinium DNA Restoration
Solution

- TruSeq DNA Fragmentation
and Size Selection
Automation

Illurnina Seminar Series
Registration is open for these
upcoming seminars:

Sequencing Seminars

- Berlin - May 3
- Lausanne - May 4
- Uppsala - May 11
- Copenhagen - May 12
- Brussels - May 18
- Amsterdam - May 19
- Paris - lune 15
- Milan - June 16
- Barcelona - lune 22
- Rome - June 23

'$

HÊ$u¡n-linotes

Enhanced HiSeqil Flow Cell QC and Manufacturing
We are continually improving and updatîng our
processes to deliver the highest quality products. Our
commitment to customer satisfaction also involves
listening to your concems and correcting product
issues. This new section of Illuminotes is devoted to
communicating those solutions to you in a timely
fashion.

Recently, some HiSeq customers experienced ìssues
with flow cell perforrnance. We made modifications to
our HiSeq flow cellquality controland manufacturing
processes, resolving the edge-effect issues and
supporting more uniform clustering. Since February
207I, all shipped HiSeq Cluster Kits have contained
updated flow cells. We are continuing to replace the
flow cells of impacted customers. For more

Customer Satisfaction

mkLillumina.com/inderphp/emaif/emaiWebview?mK tole3RkMMJWWfFgwsRons6rPZlOGnjHpfsX%zB...
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i¡ fo rmation, co ntact Illu mina tech n ica I s u ppo rt.

Register Now for the IDEA Conference - June 14-
Lsr zOlL San Diego, CA
The IDEA Conference wíll showcase innovative ideas
for the visualization and analysis of lllumina datasets
from a round the world, highlighted by the
announcement of the six IDEA Challenge award
wÍnners. Space is limited. so register today!

O ptimize Targeted Resequencing
Maximíze the efficiency of yourtargeted resequencing
studies with the new TruSeq Exome Enrichment Kit.
An updated data sheet provides details about the kit,
its workflow, input requirements, and data accurary,
while a new technical note dÍscusses how to optimize
covera ge for highly sensitive variant calling.

RNA-Seq Analysis Demystified
A new data sheet provides a broad overview of RNA-
Seq data analysis, demystifing the tools-from
Illumina and third-parties-to make your studies
successful. See a comparison of microarray and RNA-
Seq data in a new white paper, comparing the ability
of each platform to detect and quantify differential
gene expression across two well-annotated samples.

- London - June 28
- Glasgow -June 29
- Birmingham - July 5
- Leeds - July 6

Illumina Regional User
Group Meetings
Illumina is hosting 13 regional
user group meetings in North
America, providing customers
with a forum to share results,
receive updates on the latest
applications and products, and
exchange best practices to get
the most from their Illumina
systems.

Registration is open for the
following meetings:

April 26 - San Diego, California
June 1 - New York, New York
lune 7 - Bethesda, Maryland
lune 9 - Boston, Massachusetts

July 2011 (specific dates TBD)
- San Francisco Bay Area,

Ca lifo rn ia
- Seattle, Washington
- Los Angeles, California
- St. Louis, Missouri
- ïoronto, Onta rio, Ca na da
- Houston, Texas
- Phila delphia, Pe nnsylva nia

The following new documentation is available

. Hiseq 1000 User Guide and Quick Reference
Guide

o ïnfinium HD DNA Restorction Protocol
Instructions

¡ Infinium HD FFPE QC Instructions, Assay Guide,
Experienced User Card, and Lab Tracking Form

. Sample Stats Report Plug-in for GenomeStudio@
Software

r GC Content Polynomial Fit C# Script for
GenomeStudio Software

The following documentation has been updated
recently:

Upcoming Events

European Molecula r Biology
La bo ratory GMBL) Adva nced
Co u rse- Next-Gen Sequencin g
Data Analysis
May 3-4
Heidelberg, Germany

Inte rnatio na I Fried re ich's
Ataxia Scientific Conference
May 5-7
Illkirch, France

o HiSee Lab Tracking Form
¡ cnvPartition CNVAnalysis Plug-in for _ Leena pelonen_palotie

GenomeStudio Software Symposium-A GlobalViewrr_qûV+S65¡ TruSeQ Small RNA Sample preparation Guide, Disease Genetics
May 18-19

mkLillumina.com/inde>cphp/email/emailWebview?mkt_tok=3RkMMJ\MAlfFgwsRons6rPZlOGnjHpfsX%28--.

Docun¡entat¡on
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Experienced User Card, and Lab Tracking Form
¡ VeraCode ADME Core Panel Guide and Lab

Tracking Form

View or download PDFs of all current Illumina
documentation here using your iCom login, To register
for an iCom account click here.

Helsinki, Finland

- European Symposium on Bio-
Organic Chemistry (ESBOC)
May 20-22
Gregynog, Wales,
United Kingdom

Bonnefond A, Durand E et al. (2010) Molecular
diagnosis of neonatal diabetes mellitus using next-
generation sequencing of the whole exome. PLoS
ONE 5: e13630.

Gardy JL, Johnston JC et al. (2011) Whole-genome
sequencrng and social-network analysis of a

mklillumina.com/indexphp/email/emailWebview?mkt_tok=3RkMMJW\ ffFgwsRonsôrPZlO(onjHpfsX%2\-.

Protocols Provide New Application Options
Your research might benefit from experimental
applications of Ilfumina technology. The following
protocols are now available:

o Ultra-Low-Input mRNA-Seq Guide
o Dírectional mRNA-Seq Sample Preparation Guide
¡ DSN Normalization Sample Preparation

Application Note

Please note that these protocols are not supported
by Illumina Technical Support or Fíeld Application
scientists. and may prove challenging to even the
most experienced user.

March iCommunity Now Online
Learn how customers are using lllumina products to
enhance their research. The March iCommunity
includes afticles about adaptive immune system
research, autism discoveries, breast cancer
diagnostics, and sheep breeding selection. Subscribe
today!

Jones SJ, Laskin J et al. (2010)) Evolution of an
adenocarcinoma in response to selection by targeted
kinase inhibitors. Genome Biol 11: R82,

Goudie D\ D'Alessandro M et al. (2011) Multiple self-
healing squamous epithelioma is caused by a
disease-specific spectrum of mutations in TGFBR1. Nat
Genet lEpub ahead of príntl.

European Society of Human
Genetics (ESHG)
May 28-31
Amsterda m, the Netherlands

Attend the Illumina
Technology Workshop:
Sunday, May 29
6:00pm-B:15pm
Booth #244

- Genetic Epidemiology
May 30-June 1
Pa ris, France

- Intemational Rapeseed
Congress
lune 5-9
Prague, Czech Republic

Cope nha geno mics : Genomics
Conference on Improving
Human Health
lune 9-10
Copenhagen, Denmark

- Infectious Disease Research
Netw o rk (IDRN)- Microbia I

Community Profiling
Workshop
June 20
London, United Kingdom

Intemational Committee for
Animal Recording (ICAR)
June 22-24
Bo u rg -en-Bresse, Fra nce

View Webinar Archives

ILLUM-0866
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tuberculosis outbreak. N Engll Med 364:73O-739

Rosenthal AZ, Matson EG et al. (2011) RNA-seq
revea ls co o pe rative meta bo lic intera ctio ns betw ee n
two termite-gut spírochete species in co-culture. ISME
I [Epub ahead of print].

Polymenidou M, Lagier-Tourenne C et al. (2011) Long
pre-mRNA depletion and RNA missplicing contribute to
neuronalvulnerability from loss of TDP-43. Nat
Neurosci [Epub ahead of print].

Wang W, Barnaby lY et al. (2011) Tming of plant
immune responses by a central circadian regulator.
Nature 47O: L\O-L74-

illumilnaUpdate Profile
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June 2O1l

New GWAS Manifests Available
New build 37 manifests (April Release 2011) for all
current lllumina standard GWAS microarrays, including
the latest updates to marker names and positions,
are now available. For further information, please
co ntact Illumina technica I supporl.

Discover, Develop, and Deploy witJr Illumina's
Agrigenomics Toolset
Illumina systems and products support multiple
agrígenomics applications to advance research and
co mme rcia I effo rts, includ in g e n ha ncin g b reed in g
progtzìms (see our new video).

MiSeqil Sequencing Data Available!
Download the MiSeq poster presented at the 2011
Cold Spring Harbor Biology of Genomes Meeting and
an accompanying presentation describing amplicon
sequencing from FFPE samples, metagenomic
sequencing, de novo sequencing, and more. An
application note describing the amplicon sequencìng
experíments in more detail is also available.

Product Labeling Improvements
We are enhancing the information content of our
packaging and recently developed an easier to read
product label format, incorporating expiration date
detail and internationally recognized symbols for
product information. This new labeling format now
appears on TruSeq reagent kits and will soon be
standard for all new Illumina products.

--l ì""ljSeq

The following new documentation is available: _ Barcelona _ )une 22
¡ Version Compatibility Reference Guide for - lo.9 - lune 23

Hiseq" sequencing components London - June 28
- Glasgow -lune 29

mktillumina.comf ndex.php/emaiVemailWebview?mkt_tok=3RkMMJ\AMlfFgwsRokuanlGtCtunjHpßX54"/o.-.

Sequencing Data Accuracy
Comparison

A side-by-side analysis of the
data quality generated using
Illumina sequencing and a
competing seruices company
technology is now available.
Analysis was performed using
tra nspa rent, re pro d u cib le
methods and publically available
data sets.

New Products

- Infinium@ HD HumanOmni2.5
and HumanOmni5 BeadChips

- TruSeq v3 Reagent Kits

- MiSeq Personal Sequencing
System

- Infinium DNA Restoration
So lutio n

- TruSeq DNA Fragmentation
and Size Selection
Automation

Illumina Seminar Series
Registration is open for these
upcoming seminars:

Sequencing Seminars

Gustomer Satisfaetion

Docümentation

ILLUM0868
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r TruSee Sample Preparation Best practices and
Troubleshootíng Guide

o GenomeStudio@ 2011.1 Online Help (covers
Framework and Methylation Module)

. Infinium LCG Assay Protocol Guide, Experienced
User Cards, and Lab Tracking Form for use with
Huma nOmni2.5-B BeadChip

o Infinium Multi-Use LCG Assay protocol Guide,
Experienced User Cards, and Lab Tracking Form
for use with HumanOmni2.5-B Multi-Use
BeadChip

¡ HumanOmni2.5-8 BeadChip Product Information
Sheet

¡ HumanOmni2.5-8 Multi-Use BeadChip product
Information Sheet

- Birmingham - July 5
- Leeds - July 6

Illumina Regional User
Group Meetings
Illumína is hosting regional user
group meetings in North America,
providing customers with a forum
to share results, receive updates
on the latest applications and
products, and exchange best
practices to get the most from
their lllumina systems.

Registration is open for the
following meetings:

The following documentation has been
updated recently:

o TruSeQ DNA Sample Preparation Guide,
Experienced User Cards. and Lab Tracking
Forms (includes new gel-free protocol option)

. TruSeq Enrichment Guide, Experienced User
Card, and Lab Trackíng Form (includes new
custom enrichment kit)

o CASAVA v1.8 User Guide and euick Reference
Guide

o Eco'M Real-Tme PCR System User Guide
r Infinium HD HumanMethylation450 BeadChip

Assay Protocol Guide, Experienced User Cards,
and Lab Tracking Form (with Illumina LIMS
support)

San Francisco - August 3

Boston - September B

Dates stillto be determined for
the following cities:

- Seattle, Washington
- Los Angeles, California
- St. Louis, Missouri
- Toronto, OntarÍo, Canada
- Houston, Texas
- Philadelphia, Pennsylvania

Upcoming Events

- Infectious Disease Research
Netw o rk (IDRN)- Micro bia I

Community Profiling
Workshop
June 20
London, United Kingdom

Internatio na I Committee for
Animal Recording (ICAR)
June 22-24
Bo u rg -e n-Bresse, Fra nce

- Berlin Summer Meeting
June 23-25
Berlin, Germany

- ]OBIM
June 28-July 1
Paris, France

View or download PDFs of all curent Illumina
documentation here using youriCom login. To register
for an iCom account click here.

TotokiY, Tatsuno K, et al. (2011) High-resolution
cha ra cte rizatÍo n of a hepatoce llula r ca rcino ma
genome. Nat Gen 43:464-469.

Feldman AL, Dogan A, et al. (2011) Discovery of
recurre nt t(6 ;7)(p 25.3 ;q32.3) tra nslocatio ns in ALK-
nega,tive anaplastic large cell lymphomas by massively
parallel genomic sequencing. Blood LI7: 9IS-9t9.

Jiao Y, Sh¡ C, et al. (2011) DAXX/ATRX, MEN1, and
mTOR Pathway Genes Are FrequenUy Altered in
P a n cre a tic Ne u ro e n d o crin e Tu mo rs. Scie n ce 3 3 1 :
1199-1203. Reviewed by Elsässer SJ, Allis CD and
Lewis PW (2011) Cancer. New epigeneticdrivers of
cancers. Science 331: 1145-IL46-

Sh¡ CY, Yang H, et al. (2011) Deep sequencing of the
Camellia sinensis transcriptome revealed canã¡date
genes for major metabolic pathways of tea-specific
compounds. BMC Genomics 12:131.

,3
mkt'illumina-com/index.php/emailiemaiMebview?mK-tok=3RkMMJWWfFgr¡¡sRokuantulo(onjHpfsX54%...
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Wenping H, Yuan Z, et al. (2011) De novo
transcriptome sequencing in Salvia miltiorrhiza to
identify genes involved in the biosynthesis of active
ingredients. Genomics. (Epub ahead of print.)

Shan L, Yang HC, et al. (2011) Influence of host gene
transcription level and orientation on HIV-1 latency in
a primary-cell model. J Virol 85: 5384-5393.

Yu H, Xie W, et al. (2011) Gains in QTL detection using
an ultra-high density SNP map based on population
sequencing relatíve to traditional RFLP/SSR markers.
PLoS One 6: e17595.

Bomar L, Maltz M, et al. (2011) Directed culturing of
microorganìsms using metatra nscriptomics. MBio 2:
e000 12-0001 1.

- EU Cytogenetics Conference
July 2-5
Porto, Portugal

- ICGEB DNATumourVirus
Meeting
July t7-22
Trieste, Italy

- CeBiTec Symposium
July 18-20
Bielefeld, Germany

- 50 Years of X Inactivation
Resea rch
)uly 2O-24
Oxford, United Kingdom

- The Leena Peltonen School of
Human Genetics
August 2T-25
Hinxton, United Kingdom

View Webinar Archives

Update Profile
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HumanO mni5-Q uad BeadChip
Now Shipping
Delivering the most
comprehensive coverage of the
genome, the HumanOmni5-Quad
BeadChip also provides the
flexibilityto add up to 500K
custom markers for targeted
appfications and population-
specific studies.

New Produsts

-TruSeq Custom Enrichment Kits

-MiSeq il Pe¡sona I Seque ncing
System

-TruSeq DNA Fragmentation and
Size Selectio n Automatio n

-Ge no meStudio@ Su ppo rts
Polyploidy Genotyping and More

Illumina User
Group Meetings
Illumina is hosting user group
meetings in NoÊh America and
Europe, providing customers with
a forum to share results, receive
updates on the latest
applications and products, and
exchange best practices to get
the most from their lllumina
systems. ILLUMO97¡

August 2Ol1

Automated Filling Technologies Enhance Reagent
Manufacturing
To improve product lead time and qualiÇ,Illumina ís
transitioning to automated filling technologies in our
reagent manufacturing operation. Our new systems
ensure consistent reagent fill levels within and across
manufactured lots, label accurary and proper capping.

TruSeqil RNA and DNA Sample Prep Kits vZ Offer
More Indexed Adapters
TruSeq RNA and DNA Sample Preparation Kìts v2 now
offer 24 indexed adapters, suppofting higher levels of
multiplexing and optimized fillvolumes for manual and
automated deployment.

LIMS Supports Infi nium@ HumanMethylation45 O
BeadChip
Illumina's state-of-the-art LIMS is now available for
the Hu ma n Methylation450 BeadChip, providin g
po sitive sa mple trz ckin g, co mpo ne nt verifica tìo n,
project and data management, lab workflow
ma na gement, and reporting.

Interested in Methylation?
We are currentlyassessing the level of customer
interest in and capturing guidance for the design of
an Infinium mouse methylation array. If you would be
interested in such a product we would appreciate
hearing from you.

The following new documentation is available:

o TruSeQ DNA Sample Preparation v2 Guide, and
Low-Th roug h p ut a nd High-Thro ug h put
Experienced User Cards and Lab Tracking
Forms

Custorner Safisfaction

Doctrmer¡tation

mklillumina.comfndex.php/email/emailWebview?mkt tok=3RkMMJ\M/r/fFgwsRokvKrPZtO(onjHpfsX%2B-. 1t3
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TruSeq RNA Sample Preparation v2 Guide, and
Low-Throug hput a nd High-Th roughput
Experienced User Cards and Lab Tracking
Forms

The following documentation has been
updated recently:

. HiScanSQrM System UserGuide and euick
Reference Guide

Vìew or download PDFs of all current Illumina
documentatíon here using your Illumina online
account login. To register for an onlíne account click
here.

Optimize Analysis Efficiency of Whole-Genome
Genotyping
A new tech note demonstrates how to minimize
sample processing time for high- and low-throughput
environments.

Online Courses Available
Two new courses have been added to the lllurnina
customer Online Leaming portal:

¡ DesignStudiorM Software
o CASAVA Software

Avraní S, WurÞel O, Sharon I, Sorek R, Lindell D.
(2011) Genomic island variability facilitates
Prochlorococcus - virus coexistence. Nature 474:604-
608.

If you need an online learning account, please contact
your local account manager or Illumina customer
suppo rt.

North American User
Group Meetings

* St. Louís - August 23-24
* Boston - September 8
* Seattle - September 13
* Nashville - September 15

Los Angeles - October 20
Houston - November 8
Philadelphia - November 10
Toronto, Ontario, Canada -
December 15

European User
Group Meetings

x Heidelberg, Germany -
September 73-74

* Copenhagen, Denmark -
September 2O-2L

* Nice, France - October 17-18

Agrigenomics User
Group Meeting

x St. Louis - August 25

*Registration is open

Upcoming Events

The Leena Peltonen School of
Human Genetics
August 27-25
Hinxton, United Kingdom

- UK Next-Generation
Sequencîng
August 30 - September 1
Nottin gha m, United Kingdom

- Eucarpía Fodder Crops and
Amenity Grasses Section
Meeting
September 4-8
Dublin,Ireland

- Spanish Society of
Biochemistry a nd Molecula r
Biology (SEBBM)
September 5-8
Barcelona, Spain

- MipTec
September 20-22
Basel, Switzerland

Barchi L, LanteriS, Portis E, Acquadro A, Valè, et al,
(2011) Identification of SNP and SSR markers in
eggplant using RAD tag sequencing. BMC Genomics
12:304-313.

Ju YS, Kim JI, Kim S, Hong D, Park H, et al. (2011)
Exte ns ive g e n o mic a n d tra nscriptio n a I d ive r:sity
identified through massively parallel DNA and RNA
sequencing of eighteen Korean individuals. Nat Genet.
43:745-752.

Larman HB, Zhao Z. Laserson aJ, L¡ MZ, Ciccia Au et al.
(2011) Autoantigen discovery with a synthet¡c human
peptidome. Nat Biotechnol. 29 :535-541_

mklillumina'com/index-phpiemail/emaiMebview?mkt tok=3RldVlMJW\ÂtfFgwsRokvKrpZlC(onjHpfsX%28_

ILLUM-Og72

213



3nn2 llluminotes - August 201'1

l.i M, Wang IX, LiY, BruzelA, Richards AL. et al. (2011)
Widespread RNA and DNA sequence differences in the
human transcríptome. Science 333 :53-58.

Li Y, Sidore C, Kang HM, Boehnke M, Abecasis GR.
(201 1) Low -cove ra g e seq ue ncing : Imp licatio n s fo r
design of complex trait association studies. Genome
Res.21:940-951.

Morin RD, Mendez-Lago M, Mungall Aj, Goya Ç Mungall
KL, et al. (2011) Frequent mutation of histone-
modiñ7ing genes in non-Hodgkin lymphoma. Nature
[Epub ahead of print].

Toung JM, Modey M, L¡ M, Cheung VG. (2011) RNA-
sequence analysis of human B-cells. Genome Res.
21:991-998.

Update Profíle

- ïnternational Congress on
Huma n Genetics/America n
Society of Human Genetics
(rcHG/ASHG)
October 11-15
Montrea l, Quebec, Ca nada
Visit Illumina at Booth #708

Attend the Illumina
Technology Workshops

Illumina Segu encing SolutÌons
for Every Need. Every Budget.
Every Lab.
Wednesday, October 12
12:45pm at the Westin Hotel

Us ing Mu ltiple Illu mina
Technologies for
Comprehensive Genomic
Analysis
Thursday, October 13
t2:45pm at the Westin Hotel

Mew Webinar Archives

illurnrna"
L
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September 2O11

New Tools for Epigenetics Studies
Planning an epigenetic study? Illumina offers a broad
range of products for robust interrogation of multiple
forms of epigenetic regulation. Learn more about our
rapidly growing portfolio, including :

¡ Protocols and data analysis software for whole-
genome bisulfite sequencing (WGBS) and
red uced re presentatio n bisulfite seq ue ncin g
(RRBS)

r Protocols enabling FFPE samples to be run on
the Infiniu m Huma nMethylation450 Bea dChip

o Data analysis software for small RNA

Designing TruSeq Custom Enrichment Content
Learn best practices for desigrting TruSeq Custom
Enrichment content and obtain an in-depth review of
how to modify your custom projects in GenomeStudio
software.

The following new documentation is available:

. Miseq System Site Preparation Guide, Safety
and Compliance Guide, User Guide, and Quick
Reference Guide

. Miseq Reagent Preparation Guide
o MiSeg Sample Sheet Quick Reference Guide
e Infinium HD FFPE Methylation Experienced

User Cards
o Using Passive Reference Dyes for Normalization

and Troubleshooting in qPCRTechnical Note
. Seguencing Analysis Workflow Help
¡ Flicker User Guide
¡ Bisulfite Sequencing Analysis Software

User Guide

The .following documentation has been
updated recently:

¡ Infinium HD FFPE QC Instructions and DNA
Restoration Protocol

î"ï-r,-,iSgq
TruSeq Custom Enrichment
Trial Kit Available
The TruSeq Custom Enrichment
Kit provides a cost-effective,
sca la ble, custom ta rgeted
sequencing solution. View the
design coordinates and gene list
for this in-solution capture assay.
Contact your Account Manager to
order a trial kit.

New Products

-MiSeq" Persona I Sequencing
System

-TruSeq DNA Fragmentation and
Size Selection Automatio n

-Ge no meStudio @ Softwa re
Supports PoÌyploidy Genotyping
and More

Illumina User
Group Meetings
Illumina is hosting user group
meetings in Nofth America and
Europe, providing customers with
a forum to share results, receive
updates on the latest
applications and products, and
exchange best practices to get
the most from their Illumina
systems,

Registmtion is open for the
following meetings:

North American User
Group Meetings

Docurne¡rtation

mK.illumina-comfndexphp/emailiemaiwebview?mkt tok=3RkMMJ\Â/WfFgwsRolu6o/o2FNZlOfunjHpfsX..,
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\,/iew or download PDFs of all current Illumina
documentation here using your Illumina online
account login. To register for an online account
click here.

We'd Like Your Opinion
How does Illumina rate when it comes to
documentation? Complete our survey and earn a
chance to win an iPod Shuffle.

New Methylation Analysis Protocol
Your research might benefit from experimental
appllcations of Illumina technology. The following
Illumina demonstrated protocols are now availabfe:

¡ Whole-Genome Bisulfite Sequencing for
Methylation Ana lysís Guide

¡ Reduced Representation BÍsulfite Sequencing
for Methylation Analysis Guide

PIease note that this protocol is not supported by
IllumÌna Technical Support or Field Application
scientists, and may prove challenging to even the
most experienced user.

Holbrook JD, Parker JS, et al. (2011) Deep sequencing
of gastric carcinoma revea ls somatic mutations
relevant to personalized medicine. J Transl Med 9:
1 19.

Bass AJ, Lawrence MS, Brace LE, et al. (2011) Genomic
sequencing of colorectal adenocarcinomas identifies a
recurrent VTI1A-TCF7L2 fusion. Nat Genet. [Epub
ahead of printl

Mutreja A, Kim DW.Thomson NR, et al. (2011)
Evidence for several waves of global tr¿nsmission in
the seventh cholera pandemic. Nature. iEpub ahead
of printl

Gracheva EO, Cordero-Morales JF, et al. (2011)
Ganglion-specific splicing of TRPV1 underlies infrared
sensatìon in vampire bats. Nature 4761 88-9 1.

Belgard TG, Marques AC. et al. (2011) A transcriptomic
atlas of mouse neocortical layers. Neuron 7L: 605-
6 16.

MercerTR, Neph S, et al. (2011) The human
mitochondrial transcriptome. Cell 146 : 645-658

Los Angeles - October 20

European User
Group Meetings

Nice, France - October L7-78
Cambridge, United Kingdom -- October 2O-2L

Upcoming Events

- MipTec
September 20-22
Basel, Switzerland

- Annual National Genome
Research Network (NGFN)
Meeting
September 26-2A
Berlin, Germany

- System Genetics: from man to
microbe from genotype to
phenotype
September 29-30
Gro ningen, Netherla nds

- International Symposium on
Huma n Identification (ISHI)
October 3-6
Washington, DC

- International Symposium on
Animal Functiona I Genomics
October 10-12
Dublin,Ireland

Intemational Congress on
Huma n Genetics/America n
Society of Human Genetics
(icHG/ASHG)
October 11-15
Monteral, Quebec, Canada
Msit lllumina at Booth #708

Attend the lllumina
Technology Workshops:

III u m in a Sequ encin g Solutions
for Every Need. Every Budget.
Every Lab.
Wednesday, October 12
L2:45pm at the Westin Hotel

Us in g Mu ltiple IIIU m ína
Technologies for
Comprehensive Genomic
Analysis
Thursday, October 13
12:45pm at the Westin Hotel

ILLUM-0875

JabbariA, Suarez-Farinas M, et al. (2011)
Transcriptional profiling of psoriasis using RNA-Seq
revea ls previously u nidentified difterentia lly expressed
genes. J Invest Dermatol. lEpub ahead of printl

Robinson T, Campino SG, et al. (2011) Drug-resistant
genotypes and multi-clonality in Plasmodium falciparum _ Epigenetics

mK.illumina.comfndex.php/emaiUemaiWebvíew?mkt_tok=3RkMMJW\Â/fFgwsRolu6%2FM1O(onjHpfsX.-.
from Bases to
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analysed by direct genome sequencing from
peripher¿l blood of malar¡a pat¡ents. PLoS One
6:e232O4-

Raffan E and Semple RK (2011) Next generation
sequencing--implications for clinìcal practice. Br Med
Bull.99: 53-71.

Update Profile

Pathology
October 72-L4
ParÍs, France

- National Cancer Research
Institute (NCRI) Ca ncer
Conference
November 6-8
Liverpool, United Kingdo m

Víew Webinar Archives

ïllumtna
Iù- ¿
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November 2O11

Discontinuation of RUO VeraCode Universal

Enha-nced Mylllumina Simplifies product Ordering,
Tracking, and More
Click Mylllumina in the upper right-hand corner of any
Illumina webpage and you can:

¡ Place orders
. View order history
o Convert quotes to orders. View Support Bulletins
e Use LotTrackerto view lots and expiration

dates of current and previous orders, and
recent shipments

r Create and manage custom projects with
DesignStudio" software

Register for a Mylllumina account todayl

Ribo-Zero- Gold Kit Enhances rRNA Removal
t

CASAVA Supports Ne><teraw Dual Indexing
Enhanced CASAVA 1.8.2 sequence analysis software
supports Nextera dual-indexed libraries on HiSeq@
systerns and is now available for download.

BaseSpace* Takes MiSeq@
Data into the Cloud
BaseSpace is a secure and
customiza ble cloud computing
e nviron ment that offe rs
streamlined MiSeq data analysis
and rea l-time sharing capa bilities
without the need for onsite
co mp utin g infrastru ctu re.

New Products

-MiSeq System

-TruSeq" Custom Amplicon Kit

-Nextera DNA Sample
Prepa ration Kits

-lnfìnium@ HumanExome
BeadChips

-Infinium BovineLD BeadChip

-TruSeq DNA Fragmentation and
Size Selection Automation

Capture and Carboryl Beads Illumina Sequencing
Eftective immediately, orders for RUO-labeled Seminar SeriesVeraCode boxyl Beads will negiil=tion is open forthesebe fulfilled steied Genera[ upËorn¡Ãg seminars:purpose R ore information
contact your loca I Account Manager. November 24 _ Glasgow,
Final order Date for mRNA-seq and DGE Small RNA united Kingdom

Sample preparation Kits
The final orderdate forthese sequencing
preparation kits is December 31, 2011, wi
shipment date of February I, ZOI2. Conta
Account Managerfor assistance in transiti
TruSeq family of sample preparation kits for a forum to share results, receive

mklillumina.com/lndex.phpiemail/emaitWebview?mkt-tok=3RkMMJ\¡/wfF9u¡sRolvqvl?lo(onjHp fsXV.2B---

Customer Saüsfactlon
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sequenc¡ng projects.

Case Studies: HiSeq 2OOO System and Truseq
Exome Enrichment K¡ts Empower Research
Researchers at the Oklahoma Medical Research
Foundation and the Genome TechnologyAccess
Center at Washington University are using the HiSeq
2000 System and TruSeq Exome Enrichment Kits to
discover mutations línked with lupus, cancer, and
other diseases.

Enhanced CASAVA Offers Improved Accuracy for
ELAND and Variant Calling
A new technical note describes the improved
alignment and variant calling accurclcy of CASAVA 1.g
sequence analysis software.

Estimati ng Covera ge for S eque ncin g Appl ications
An updated technical note provides information on
how to estimate the sequencing coverage required
for an experiment.

The following new documentation is available:

. BaseSpace Help

The following documentation has been updated
recently:

¡ Estimating Sequencing Coverage Technical Note¡ Whole-Genome Bisulflte Sequencing for
Methylation Analysis Guide. Cluster Station User Guidec Version Compatibility Reference. TruSeg Enrichment Guide, Analysis GuÍde,
Experienced User Card, and Lab Tracking Form

View or download PDFs of all current Illumina
documentation here using your Mylllumina account
login. To registerfor a Mylllumina account click here.

MiSeq and TruSeq Online Courses Avaitable
Sever¿l new courses have been added to the Illumina
Customer Online Learning Portal, from Introductory
Sequencing and Getting Started wíth MiSeq, to TruSeq
Sample Preparation and Custom Amplicon modules.
You'll need a Myillumina account to enroll. Register for
a Myllluminê account or contact your localAccount
Ma na ger fo r assîsta nce.

Bos Kl, Schuenemann VJ, Golding GB, Burbano HA,

updates on the latest
applications and products, and
exchange best practices to get
the most from their lllumina
systems.

Registration is open for the
following meetings:

North American User
Group Meetings

Toronto, Ontario, Canada -
December 15

Upcoming Events

* Association for Molecular
Pathology (AMP)
November L7-19
Grapevine, Texas

Austra la sia n Biospecimen
Network Association (ABNA)
November 18
Perth, Australia

New Zealand Microbiologica I

Society (NZMS)
November 23-25
Palmerston North,
New Zealand

Functional Genomics &
Systems Biology
November 29-December 1
Hinxton, United Kingdom

- 4th International Barcode
of Life
November 30-December 3
Adelaide, Australia

- PIant & Animal Genome
Conference (PAG)
January 14-18
San Diego, Califomia

- Norwegia n Biochemical
Society Winter Meeting
January 19-22
Storefjell, Norway

- Advances in Genome Biology
and Technology (AGBT)
February 15-18 TLLUM_g87g
Marco Island, Florida

Docurnerotatiorr
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_Waglechner N, et al. (2011) A draft genome of yersinia
pest¡s from victims of the Black Death. Nature 47g:
506-510.

- International Symposium of
the Association of
Biomolecular Resource
Facilities (ABRF)
March t7-20
Orlando, Florida

View Webinar Archives

Wang D, Wang H,ZhouY,Zhang e,Zhang F, et al.
(2011) Genome sequencing reveals unique mutations
in characteristic metabolic pathways and the transfer
of virulence genes between V. mimicus and V.
cholerae. PLoS ONE 6: e21299.

Lu R, Neff NF, Quake SR. and Weissman IL (2011)
Tracking singfe hematopoietic stem cells in vivo using
high-throughput sequencing in conjunction with viral
genetic barcoding. Nat Biotechnol 29: 92g-933.

Castellarin M, Warren RL, Freeman JD. Dreolìni L,
Krzywinski M, et al. (2011) Fusobacterium nucleatum
infection is preva lent in human colorectal carcinoma.
Genome Research.

Baillie JK, Barnett MW, Upton KR" Gerhardt DJ,
Richmond TA, et al. (2011) Somatic retrotransposition
alters the genetic landscape of the human brain.
Nature. fEpub ahead of print]

Wang K, Kan J, Yuen ST, Shi ST, Chu KM, et al.
(20 1 1 )Exo me seq uencin g ide ntifies freq ue nt mutatio n
of ARID1A in molecular subtypes of gastric cancer. Nat
Genet. [Epub ahead of print]

Myllykangas S, Buenrostro JD, Natsoulis G, BellJM,
and Ji HP. (2011) Efficient targeted resequencing of
human germline and cancer genomes by
o lig o n ucleotide-se lective seq uencing. Nat Biotech no I

29: 7024-1027.

Maher B (2011) Human genetics: Genomes on
prescription. Nature 47 8: 22-24.

Mrgin HW and Todd JA (2011) Metagenomics and
personalized medicine. Cell L47 : 44-56.

Brown CT, Davis-Richardson AG. Giongo A, Gano KA,
Crabb DB, et al, (2011) Gut microbiome metagenomics
analysis suggests a functional modelforthe
development of autoimmunity for type I diabetes.
PLoS ONE 6: e25792.

Cooper GM and Shendure I (2011) Needles in stacks
of needles: finding disease-causal variants in a
wealth of genomic data. Nat Rev Genet 12: 628-64O.

updare Profire îil|uffÌlnä
!L
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Publicat¡on Type Post Date

MDx Aopliætions
PCR lnsider, 10130120'11 - 15:19

assays based on LAMP and sold under the brand name lllum¡gene And eari¡er this
year, Alere launched

Prem¡er lo Offer Members Aæss lo Meridian's lllumioene MDx Tests
GenorreWeb Oâ¡ìy NeÆ, 09/03/2C'14 - 09:46

isothemal amplifiæt¡on, illumlgene, æmmerc¡al agreement, Cl¡n¡æl Genomics,

PCR/Sample Prep)

Meridian Bio FY 201 5 Guidance Below Street Exoectations
Genomeyveb Då¡ly News, 09i022014 - 1'1 t36

expeclat¡ons for our foodbomê ætegory A number of new product launc¡es are

ant¡c¡pâted, ¡nclud¡ng lllum¡gene .,-

Meridian B¡o FY Q3 Sales lnch Up
GÊnomuleb Dâ¡ly News 0712412014 14:53

that Meridjan Bio added 30 new ¡llum¡gene estomers during the quarter and a total of
94 new assays were ...

PCR lnsider- 05/2912014 -'15:10

by the US Food and Drug Administration, and are based on Merid¡an's ¡llum¡gene
platform, whìch uses ..

Pertussis
GenomêWeb Da¡ly Ner6,ô5128i2O14 - 13.03

of the illum¡gene mycoplesma and pertuss¡s producls to the illumipro-10 lest menu

ofiers erent illum¡prc-10 system

Meridian Bioscienæ Reports 6 Perænt Jump in Fiscal 02 Sales
PCR lnsidèr. 0424120'14 - 09r37

lllum¡gene Group A and Group B Streptoæ@s sales. lllum¡gene C difi¡cile revenues

also.

DermTech lntemational
PCR lnsider. 03,27l2C14 - 15:59

to Eport a f nal result, increasing the time to manage the patient apprcpriately With

lllumigene ..
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FDA Clears Mer¡d¡an lllum¡oene Pertussis Test
Genomeweb D¿ily News, A3127t2c14 - 15:44

appropriately Wth lllumigene Pertuss¡s, heallhære prov¡ders can ællect, test, and
treat same day for opt¡mal

Science Seqmenls
Genomewel, Datly News, O1!2212C14 - 1Ð123

lllum¡gene oslomers ¡n 01, a sim¡lar number as æmpared lo the same period last
yea[ ând added 36 newlests -

Bioline Sinoaoore Otf ce
PCR lnsider, 01/'16/2014 - 15i04

for infect¡ous disease in ambulatory pat¡ents, particularly its lllum¡gene Group B and

Group A strep tests, a¡ong .

Meridian's Fiscâl Q1 Preiiminarv Resuits Fall Short of Exoectat¡ons
Genomeweb Daily NeE, O1h6120i4 - A9:43

that the @mpany's lllumigene Perlussis test for diagnos¡ng whooping æugh '\ilill
provide meaningful revenues once FDA . .

Elution Sample Preo
PCR lnsider 01/09/2014 -'14:57

lhe authors noted, the lllumigene assay, wh¡le fast and inexpens¡ve, uses a seven-

step, four-lransfer proæss . .

PCR lnsidêr, i 121120i3 - 15r58

Strep groups and takes about 75 minutes to perform The lllum¡gene test takes about

Growth
GehorneWeb Daily Nêws, 1110712013 - 10',20

our focus on the lllumigene moleolar system," Kraeutler said ¡n a statement He

êdded that Mer¡dian

Guidanæ
Gonomeú,eb Dally Ne\rs, 09/09/2013 -'1¡:30

on the ¡llum¡gene platfom with tests for pertussis and chlamydia/gononhea expecled

to launch in the first half

Meridian Bio 03 Revenues lncrease 'l 2 Percent
Genomeweb Deily Nes's- 07nSt2C13 - 0e:51

m¡llion EPS is expected in the range of $,86 and g 91 (Mer¡d¡an Bìosc¡enæ,

¡llum¡gene, quarterly ..

Dx Focus: l\4eridian B¡oscìênæ lllum¡qene Mvcoplasma: CDC Novel

Coronavirus Assav
PCR lnsider 06!1312013 - 15:47

of in v¡tro d¡agnost¡6 to detect the virus. (Mêr¡d¡an BioscÌenæ, illum¡gene, US Centeß
for D¡sease ...

FDA Clears Meridian Bioscience M. Pneumon¡a MDx
GÞnomeweb Daily News 06/10/2013- 13138

that the æmpany expects to file for FDA clearanæ for its ¡llum¡gene pertuss¡s test ¡n

the fall (Meridian Bioscienæ, DNA amplifiætion, ¡llumigene, regulâtory dearance, US
Food end Drug Adm¡nistration, Atypiæl

Meridian Bioscience Reoorts Flât Q2 Sales
Gencmeweb Dâily News, 0425,'2013 - 09:35

of illum¡gene acæunts to 1,026 seru¡cing about 1,200 hospitals Kaeutler edded that
the company antic¡patæ clearanæ from the US Food and Drug Adm¡nistratjon of the

illumigene Mycoplasma assay "shortly,"..

Liau¡dB¡oosv Service
PCR ißider, 0321/2013 - 15:35

w¡th an est¡mated 15 m¡llion vis¡ts per year ¡n the US Clin¡€l studies show that
lllum¡gene Group A Streptococcus .

It/5/2014

Nature has called for
increased shar¡ng of code
used as part of studíes lt
publ¡shs. Do you think
thls ¡s a good ¡dea?

: "Yes- Acæss to æde is
¡mportant for repl¡eting
and building on previous
woft.

' Yes- This w¡ll reduæ
redundant etforts to
develop such æde-

" 'Maybe lt depends on
how Nature enforæs its
pledge.

, , No Code used in
research ¡s often messy to
be useful

No lt'll be too t¡me
ænsumrng

.- ldon'tknow

V¡ew Results
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Complexifu'Tesis
Gencmeweb Daily l.,,ews 03n9,2013 - OS 59

the benefits of Merid¡an's ¡llumigene platfom will be available to moderate complexity
labs in US hosp¡tals .

-Center Clinical Studv
PCR lns¡der 03/14'20i3 - 1ô:13

trÍals for two new ¡solhemal lllum¡gene assays lor Chlamydia trachomatis and
Neisseria gononhoeae

Studv
PCR lnsider, 03/07/20f3 - 16:20

assays, the authors sa¡d. Mer¡d¡an's lllumigene GAS test uses looÞmed¡ated
¡sothermal ampiifætion,

Growth in lllumioene Products
PCR ¡nsìder, 01,24,/201 3 - 16:26

lhat t¡me the æmpany's lllum¡gene assys, wh¡cfì are based on looÞmediated
¡sothemal amplifi€tion, have beæme a key growlh driver at the æmpany ln the f rst
quarter, Meridian's lllumigene portfolio

r; zi ej :nexr

Science

Researchers from the Broad

lnstitute, Massachusetts

General Hospital, Yale

School of Med¡c¡ne, and

elselvtìere used a

combination of genet¡c, gene

expression, and epjgenetjc

marker information to map

the €usal variants

æntribut¡ng to 21

inflammatory auto¡mmune

ænd¡tions and beg¡n

unraveling lhe¡r regulatory

effecls Their resulls suggest

that roughly 90 perænt of the

€usal vadants ¡dentif¡ed in

these cond¡t¡ons so far fall ¡n

non{oding parts of lhe
genome, affecting enhanceß
and other regulatory s¡tes.

Business

Qiagen has signed a master

collaboration agreement to
develop and æmmercialize

æmpanion d¡agnost¡æ to pa¡r

with drugs be¡ng developed

by Astel¡as Phama for
Énær and other diseases

The deel provides Tokyc
based Astellas aæess to

Qiagen's development

@pab¡lities for assays based

on PCR, next-geneEtion

sequencing, and mult¡-modal

test¡ng technologies us¡ng

l¡qu¡d and lissue biopsies

Qiagen noted that the

agreementwjth Astellas is its

e¡ghth tramework agreement

for develop¡ng CDx tests ¡n

@llaboration with biophama
æmpanres-

Funding

The University of Oxford

rece¡ved a Ê35 mill¡on grant

from the H¡gher Eduæt¡on

Funding Counc¡l for England

through its UK Research

Partnersh¡p lnvestment Fund

to launch the Precision

Canær Medicine Inst¡tute, a

ænter that will use genom¡6

and mole@lar d¡agnosli6,
among other technolog¡es, to

€try out Íesearch into ænær
therapies The center expects

lo ræeive more than €75

m¡ll¡on from financial

æntributions and supporl ¡n

k¡nd from partners in the

prcject, such as Canær
Research UK, Roche

Diagnost¡6, and GE

Healthere

Genomeweb¡nars

Novel Appl¡catÍons of NGS ¡n

Cancer D¡agnostics

Sponsor; Qiagen

Date: Nov 19

This live online seminar w¡ll address

new appliæt¡ons for next-generât¡on

sequenc¡ng in rout¡ne

h¡stopathologiæl djagnostls and

molecular palhology.

SpeakeF: Re¡nhard Bi¡ttner,
director oflhe lnstitute of Pathology

at Cologne Univers¡ty Hospital;

V¡kEm Devgan, head of Biolog¡€l
Researctì Content, Q¡agen

Register here
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Data Sheet SNP Genotyging Fllumrr'ìa'

GoldenGate@ lndexing Assay lncreases Sample
Throughput
By combining sample indexing within the robust GoldenGate Assay, automation capabilities, and
positive sample tracking with UMS support, GoldenGate lndexing provides the highest level of
throughput at the most affordable cost for low- to mid-plex custom genotyping screening.

Highlighls

. HighestTh¡oughpub
Greaterthan 2,000 sampÞs per day

. Htgh¡y Flexible:
Advanced multiplo<ing enabÞs analysís of 96, 192, or 884
loci per sample

. Fully lntegrated:
Automated platform incorporating UMS

. ProvenTechnology:
Robust assay used in genotyping centers worldwide wiür
a\@rage call rates > 99%

lntroduction
The fudencate Genot5ping Assayis a highly wccessñrl genotyp.
ing technology proven in labs worldwide. ln fact, it was used to make
major contíblrtions in the Haplvlap Project Building on thls stong
fuundafion, the GoldenGate lndodng Assay allows æsearclìers to
pool multiple samples, increasing the number of samples thd can
be anal¡zed in a single run. \^Jlth ad\ranced automation and updates
to lllumina UMS (t-aboratory lnbrmãtion Managernent q¡stem) to
accommodate this new step, along with positive sample facking,
ræearchers now have'the abllity to screen up to 1 6 t¡mes as rrBny
samples per reac-tion as the,y c'ould with lhe stardard GoldenGate
Assay. Thìs dramaticalÌy increases ihror.rghpr.rt from 2BB samples per
day to greaÞr than 2,000. O\Þrd, researchers will realize a signiîoant
decrease in cost whie mo<imizing throughput Íor low-comple,rþ
sanple screening.

How GoldenGate lndexing works
GoldenGate lndo<ing, based on lllumina's BeadArrayil tecfrnology,
ma<imÞes the throughput of the original GddenGde Assay (Figuæs 1

and 2). BeadArraytechnolos/ uses lllum¡Codes, uique z3-bp singl+.
stranded DM oligos, to conecty idørtlfo each DNA sample as well
as the loci being intenogated. Beozuse each illumiOode is distincti\€,
multiplexing is possible. O,rnent plexity ranges for GoldenGate lndex-
ing inc'lude 9ô.plÐ(, 192-ple(, aìd 384-pler

lllumiGodes Enable Pooling
ùrring sample preparation, primers containing flumiOodes and univer-
sal primer sites are fu,bridtsed to the DNA lndMdual samples can be
prooessed using oligonucleotide assay pools containing non-overlaÈ
ping lllumiC,odes. This enables poding of multiple samples into a single

well. Since the illumiOodes are discreet within the well, each sample
can be independently o<amined during downstream analysis.

Amplification and Signal Reading
Prepared samples are amplified using universal PCR primers labeled
with C!6 and CyS fuorescent dyes. The resulting fuorescentty labeled
PGFI produøts ae lrydrridized to a Universal BeadGhip. The BeadGhip
oontains randomly assembled universal beads, each d'splaying an
illumiC,ode corresponding to a spec¡fic loc¡. DNA will Und to the be¿d
containing the complementary illumiOode- Unbor¡nd DNA is æmoved
and the remaining f uorescence signal levels read on the iScan qystem
or BeadAnry Readerfor individual SNP genotype readout. This infor-
mation is lhen analJ,zed for aúomated genotype clustaing and calling.
The entire assÉry oan be conpleted in as few as three da¡æ.

lllumina LIMS and Ar¡tomation Control
The GoldenGate lndo<íng assay is highly aúomated, ma,rimizing
throughput. Robotic liquid handlas automatically process samples
through each step of the assay, enabling the assayto run wiür minimal
hands-on operation. Pre-ampliñcation steps are perfomed via a larger
96-tieôased robot and post-amplrfication steps via a standard B-tip
robot.

Figure 1 : Universal-32 beadcfrip

GddenGate lndo<ing Assay ploduob are hybËd2ed onlo the Unirærsal-G2
BeadChip br indruidual SNP genot¡pe readout
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